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EXECUTIVE SUMMARY
In 1977, the NASA-sponsored Transfer Research and Impact Studies (TRIS)
Program staff at the Denver Research Institute initiated a continuing study
to develop a better understanding for how various NASA technology transfer
programs might be more useful to the small business community. This first
report presents the initial results concerning the status, needs, and tech-
nology use patterns of small firms.
While exact numbers are not known, it has been estimated that over 13
million small businesses are operating in the United States. The Small
Business Administration (SBA) and other agencies have developed various
definitions of a small business which vary according to industry type, size
of firm within an industry, gross sales and number of employees. For the
purpose of this study, however, a definition provided in a report for the
SBA will be used:
a business is considered small if it is independently
operated, employs fewer than 500 employees, operates
for profit and is involved in the creation or creative
use of new knowledge, products, processes or services.
Small business, representing 97 percent of all business, is faced with
ember of problems. The number one problem for the nation and especially
1 business is inflation, which in turn adds to other difficulties re-
ng to research and development (R & D), capital availability, regulation
reporting requirements, taxes, innovation, and technology acquisition
application. Because of these problems and others, continued survival
:he small business sector has been questioned. There is a widespread
lion that without help through legislation, government stimulation, and
i
sustained interest and effort by small business advocates, stability of the
small business sector could bt jeopardized.
Growth is considered the best assurance of a firm's ability to survive
and growth is information dependen*, Small businesses need a variety of in-
formation including marketing, manag, lent and technology. Individual small
businesses have varied needs for tect,.,ology, but all firms at some period of
their growth will require new t°rhnology in order to remain competitive in
product designs, processes or management methods.
While many information sources are available to small business, little
is known about actual usage of these sources, especially by small manu-
facturer's, the largest potential market for NASA Technology Utilization (TU)
Program services.
In a broad sense, there are three types of manufacturing firms within
the small business sector and each has different technology needs. Type A
firms which serve the needs of small pockets in the marketplace usually
manufacture consumer goods. This type of firm generally would require mini-
mum amounts of product, process and management technology. Type B firms
serve as subcontractors or suppliers to large, mass production firms. Type B
firms probably have the most varied needs for product, process and management
technology--depending upon the industry, products, and rate of growth. Type C
firms play a pioneering role in new industries and markets such as the solar
industry. These are high technology firms whose growth is based on intense
and continuous application of the most advanced technology.
Small businesses obtain new technology in several ways including internal
R b D, government procurement contracts and through federal agencies such as
NASA and the SBA.
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Internal R & D is a valuable source of new technology, but it is performed
almost exclusively by large firms. Lack of capital and fluctuations in the
economy are only two of the reasons wh y small businesses reduce the amount
they spend on R & D. The federal government sponsors over 50 percent of all
R & D with over 80 percent carried out by only 200 large firms. However, small
firms do act as subcontractors to the large firms.
Government procurement contracts offer the small firm opportunities to
be in on the birth and growth of new technologies, training of their employees,
and frequently, use of the new technology ;n commercial products. Some in-
creases have already been made in the small business share of government pro-
curement contracts and the proposed Small Business Innovation Act of 1979, if
passed, will provide an additional one percent increase to the small business
portion by each federal agency that budgets $100 million or more to R & D.
Examples are given in the report to illustrate how NASA technology has
been used successfully by small businesses. The transfer activity is de-
scribed by transfer modes, or ways of acquiring the technology. The most
important transfer modes for small business are contracts, personnel mi-
gration, and formal transfer services operated by the TU Program or by joint
programs between the SBA and NASA.
The two most significant transfer services for small business are the
Publications Program (e.g., the quarterly journal NASA Tech Briefs) and the
Industrial Applications Center (IAC) network of computer-based search facili-
ties. The Publications Program is the most thoroughly documented with respect
to small business transfer activity. In 1979, almost two thirds of the 43,000
subscribers to NASA Tech Briefs were from facilities that employeed less than
iii
500 people. Some of these, however, are small installations of large corpo-
rations. About one third of the document requests through the Tech Brief
journal are from small manufacturers. A recent cost benefit study by the
TRIS Program indicated that small businesses were about half as successful
as large businesses in applying the NASA technology they receive through these
two TU Program services. Other results from the cost benefit study are pre-
sented in this report to show small business use of these services.
Ir. addition to Publications and IAC's, small businesses acquire NASA
technology through other TU transfer services such as conferences, personal
assistance, and interagency applications engineering projects. These
services also generate successful transfer , activity by small business but
they have been used less often than Publications and IAC's so less data is
available on success rates and patterns.
Several opportunities are described for enhancing the effectiveness
of TU Program services to selected small business market segments. The
success and failure patterns of
 Publications Program transfers, for example,
can be analyzed for targeting further dissemination of selected publications
to the most likely user groups in the small business sector. An initial ex-
periment to test this Targeted Dissemination of Information (TDI) concept is
being conducted by the TRIS Program. This appears to be the best single
opportunity available for increasing small business benefits with a rela-
tively small investment of TU Program funds.
Since management problems account for the majority of small business
failures, increased efforts to report, package and disseminate the Agency's
engineering management technology could also hel p
 small manufacturers to
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cut costs and increase their survivability. At the same time, this effort
could provide a way to familiarize the Agency's new small business con-
tractors with NASA management practices and expectations.
Further study in several areas could provide information to develop
additional improvements in the TU Program for accelerating the transfer of
NASA technology to small business. R & D procurement contracts to small
business might be used, for example, to stimulate growth of new industries
consisting of small, competitive firms. Additional data and analysis to
determine which types of small firms are most likely to use what sorts of
technology through IAC services could enhance the effectiveness of this
effort which appears to have a good potential for transferring NASA tech-
nology to small firms. A period of experimentation may be required to
develop IAC information products with low production costs and high utility
for selected groups of small businesses.
There are three reasons why NASA might consider developing a more active
effort to enhance small business transfer activity. First, the TU Program
can probably increase its cost benefit performance most easily by developing
small business market segments for its services. Second, the Agency's pro-
curement might be more cost efficient if competitive, small business indus-
tries could be developed through contracts to supply some types of products
or services. Third, should successful methods be developed for transferring
government technology to small businesses, they are potentially usable by
other agencies for the same purpose. Although NASA technology will probably
not produce major economic impacts in the small business sector, the TU
Program can contribute significantly to a better understanding of how differ-
ent transfer methods work simply by experimenting with various ways to pursue
its dissemination goal.
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INTRODUCTION
A great deal of attention has been focused on the nation's small
business sector. The evolving consensus of business, government, elec-
ted officials and others is that it needs help in order to ensure its
continued survival.
Small business firms are ever challenged by a fluctuating economy,
government regulation, limited capital, lack of incentives for research
and development and management problems. They also have problems in the
area of technology: acquiring it, applying it and profiting from it.
NASA, through its Technology Utilization (TU) Program, may be able to
help by disseminating technology appropriate to the needs of small
business.
In 1977, the NASA-sponsored Transfer Research and Impact Studies
(TRIS) Program staff at the Denver Research Institute initiated a
continuing study to develop a better understanding for how various NASA
technology transfer programs might be more useful to the small business
community. This first report presents the initial results concerning
the status, needs, and technology use patterns of small firms.
Previous research indicated that, among small businesses, manufac-
turing organizations are most likely to benefit from NASA technology.
Therefore, a particular effort was made to examine the special needs of
this large group in order to identify ways of enhancing NASA TU Program
services for small manufacturers.
This report is divided into five sections. The first three
sections--Small Business in the Economy, Small Business and Technology
and Small Manufacturers and Technology Acquisition--summarize a large
1
amount of information from small business literature. The purpose of
these sections is to provide an overview of small business with regard
to its significance and role in the nation's economy. The fourth section--
Small Business and Selected TU Programs--describes the economic benefits
which small businesses typically receive through NASA's Publications
Program and Industrial Applications Centers. The last section--Observations
and Recommendations--relies on information from the previous sections to
describe potential changes in program services for satisfying technolog-
ical needs of this large market.
When Is a Business Small?
Thirteen million firms operating in the United States are described
as small businesses-' No single definition of "small business," however
adequately describes all of these firms. A number of definitions are
used to serve the purposes of individual organizations and government
agencies. Several of these definitions are given below.
Small business is generally defined as anything that isn't big
business. A more complete interpretation in qualitative terms, however,
has been offered by the Committee for Economic Development (CED). In
their view, a business enterprise is small, if it possesses two or more
of the following.charac;.eristics:
1.	 independent management (usually the managers are also the
owners);
'U.S. Chamber of Commerce, Center -for Small Business. "Small Business
Keeps America Working." Reprint of a commentary adapted from a 30-
minute film produced for the U.S. Chamber of Commerce, Nation's Business
(June 1979), p. 51.
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2. owner-supplied capital;
3. mainly local area of operations and;
4. relatively small size within the industry.
It is these same characteristics which create many of the problems
and some of the special needs of small business.Z
The Small Business Administration (SBA), in addition to the first
and fourth characteristics listed above, provides quantitative standards
which vary according to industrial sector. For example, a manufacturing
facility, depending upon the type of industry, is considered small with
up to 1500 employees. In non-manufacturing industries, a small enter-
prise is defined according to gross sales, with various levels of sales
volume for various industries: net sales of less than $2 million to
$7.5 million is the total allowed for retail organizations; wholesale
houses with net sales per year from $9.5 to $22 million qualify; while
construction industries with less than $9.5 million in annual receipts,
special construction industries with average annual receipts of $1 to $2
million and agricultural firms with annual receipts under $1 million are
also considered small.3
These employee and dollar figures are periodically zdjusted by the
SBA to accooint for continued periods of inflation, or growth of larger
firms in relation to small business. 4
 The SBA has ,just proposed changes
that would simplify the definition process by resetting standards for
750 industries based on the average number of employees over a 12-month
ZBaumback, Clifford M. And Kenneth Lawyer. How to Organize and Operate
a Small Business, Englewood Cliffs, N.J.: Prentice-Mall, 1978, pp. -5.
3U.S. SBA. SBA Loans, Pamphlet #OPI-18, Washington, O.C.: Office of
Public Informa^on, March 1978.
4 Ibid, reference N2, p. 4.
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period and the mount of competition within each industry. These pro-
posed changes would eliminate approximately 150,000 businesses from
federal aid programs which the SBA believes may be causing small firms
located in small business-dominated industries to compete among them-
selves. Primarily, the redefinitions would occur in retailing, service,
farming and construction industries. Barber shops, as well as motor-
cycle and used-car dealerships, are typical firms that would no longer
be considered small if more than 15 persons were employed. At the same
time, to encourage competition in industries where large firms dominate,
some businesses with up to 2500 employees would be redefined as small
(e.g., oil refiners, copper mines, cotton mills, cereal producers and
shipyards). s In its redefinition proposal, the SBA rated 160 industries
as concentrated, 317 as competitive and 249 as mixed. Because small
companies with fewer employees tend to be clustered in the more competi-
tive industries, lower employee limits would be set for these companies
in order to qualify them for SBA loan programs. e If the proposal is
approved, the SBA estimates that 95 percent of all U.S. businesses would
still be eligible for its aid programs. ? It is expected that some
revisions may be made in these proposed changes following public discus-
sion and Congressional examination.$
5 Jackson, Brooks. The Wall Street Journal, Weds., March 12, 1980.
$ The Denver Post, Sun., March 30, 1980, p. 45.
7 Ibid, reference #6.
$ Ibid, reference N5.
4
The Internal Revenue Code includes other definitional criteria that
are used to determine a small business for tax purposes: gross receipts,
number of owners, equity capital, income, and the size of a business
interest as compared with a taxpayer's other assets-9
The most widely used standards to determine a small business are
the number of employees and the gross sales volume. lo For the purpose
of this study, the "number of employees" will be the primary measure-
ment. The definition presented in a 1978 report submitted to the Assis-
tant Secretary of Commerce for Science and Technology will be used to
define small businesses in this research project:
. . . those firms that have less than 500 employees,
are not majority owned by larger firms, are operated
for profit, and are involved in the creation or crea-
tive use of new knowledge, products, processes, or
services."
One last, very positive description offered by the U.S. Chamber of
Commerce is included hers:
Small business means growth and growth means jobs . . .
Creating new products, expanding markets, fine-tuning
technology, that's small business.12
9 Sampson, Michael P., "The Impact of Taxation on Small Business: A
Proposal For Reform, "The Study of _Small Business Part III, Washington,
D.C.: U.S. SBA Office ofAdvocacy, Tune,	 , p.
10 lbid, reference *4.
"Norris, William C., "Recommendations for Creating Jobs Through the
Success of Small, Innovative Businesses," Small Business 6 Innovation,
Washington, D.C.: U.S. SBA Office of Advocacy lask Force, may 1978,
P. 1.
12 Ibid, reference N1, p. 52.
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SECTION I. SMALL BUSINESS IN THE ECON014Y
Small business plays a basic role in the nation's economy by con-
tributing substantial revenues and job opportunities. In addition,
small business plays an important role in maintaining the free enter
prise system. It competes directly with b1 business in may areas in-
cluding: "price, credit terms, service, product improvement, inter-
industry struggles concerning substitution, replacement" and development
of innovative methods.13
At the same time, big and small businesses frequently have inter-
dependent relationships. Some small iervice industries, for example,
maintain the products of large mass-production industries, other small
enterprises provide them with technical, professional and clerical
services while small wholesale and retail outlets distribute their
products. A large manufacturing firm, which obtains supplies and com-
ponent parts for its production systems from small manufacturers, 14 in
turn, provides a major market for many small manufacturers.ls
New industries have historically emerged as a plethora of small
companies with new product lines which died, got absorbed and/or grew to
form mature industries with a few giant companies whose profits are
mainly determined by economies of scale and process technology. This
13 Ibid, reference 02, p. 12.
14 1bid, p. 11.
15 Ibid, p. 7.
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growth process is not yet well understood although the federal government has
legal responsibilities for maintaining a vigorous small business sector.
Baumback and lawyer note that federal officials have been concerned
about "vertical and horizontal integrations in large companies" and that
competitive efforts from this factor increase the need to sustain small
companies.16
In 1972, the nation's 9.4 million small businesses, 96.4 percent of
all business firms, accounted for $1.2 trillion dollars in business
receipts, or 52.6 percent of all receipts.* 17 In the same year, 416,000
small manufacturers, 95.4 percent of all manufacturing firms, accounted
for 43.6 percent of all manufacturing revenues. This group of firms,
4.4 percent of all small firms, contributed the largest share of small
business receipts: 30 percent, or $368.6 billion.18
As of 1971, the Internal Revenue Service (IRS) estimated that small
manufactuing corporations offered the best average return on sales
(.034) and the second best average return profit ($13,910) of all small
corporations (see Table I-1). I should be noted, however, that the IRS
data represents small firms which are incorporated (10 percent of all
firms) and, therefore, may not represent the entire small business
* Excluding the construction industry where small firms account for three-
fourths of the total revenue.
" Ibid, reference #2, p. XIII.
17Assembly Office of Research, California Legislature. Small and Minority
Business in California Performance and Prospects, Sacramento: Reproduced
By National TechnicalInformation-§J-77-e, 1977, p. 23.
1s ibid, p. 24-25.
}
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TABLE I-1. AVERAGE RECEIPTS, PROFITS AND RETURN ON SALES FOR SMALL BUSINESS
CORPORATIONS IN SELECTED INDUSTRIAL CATEGORIES IN 1971
SMALL BUSINESS CORPORATIONS
Returns with and without Net Income
Industry Category Average Receipts Average Profits Average Return
Per Firm Per Firm on Sales
(1000's $) (1000's $) (1000's $)
All Industries 304.46 8.24 0.030
Contract Construction 374.40 10.80 0.030
Manufacturing 410.38 13.91 0.034
Wholesale Trade 636.43 16.48 0.026
Retail Trade 371.42 7.34 0.020
Food Stores 660.97 7.43 0.011
Auto Dealers 821.07 10.79 0.013
Financial Insurance & 64.60 7.68 0.119
Real Estate
Services 145.24 3.15 0.022
Returns with Net Income
All Industries 399.65 20.72 0.052
Contract Construction 475.21 23.35 0.049
Manufacturing 536.48 31.19 0.058
Wholesale Trade 794.67 28.31 0.036
Retail Trade 459.70 16.09 0.035
Food Stores 762.34 16.31 0.021
Auto Dealers 1051.83 21.65 0.021
Financial	 Insurance & 90.47 18.02 0.199
Real Estate
Service
	
184.51
	
15.45	 0.083
United States, Internal Revenue Service, Statistics of Income - 1971 Business
Income Tax Returns (Washington, D.C.: U.S.overnment Printing Office,
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population. (Approximately 85 percent of all small firms are sole
proprietorships, and about 5 percent are partnerships with an average of
three partners.)18
The second largest share of small business receipts was generated
by the more than two million small retail establishments (25 percent of
the small business population) with 27 percent, or $337.8 billion.20
Evidence of small business contributions to employment was revealed
in a study conducted for the Commerce Technical Advisory Board. During
the years from 1969 to 1974:
. . .employment increased at an annual rate of only 0.6
percent in established large mature companies, at a
rate of 4.3 percent in established but innovative
companies, and at a rate of 40.7 percent in young
high technology companies	 . Adding new products
to the economy
	
. stimulating] demand and invest-
ment	 . permitting] noninflationary growth in
overall demand and offering] escape from the dilemmas
of continuing stagflation.2
INC, a new magazine devoted to small business, recently published an
article with similar data: "From 1969 to 1976, the top 1,000 companies
in the United States did not increase their employment. Yet, in the
same years, 6 million jobs were added to the economy by small business,
"having 66 times the effect of all big business." 42 In 1977, 52 percent
"'Ibid. p. 31.
20 Ibid, reference #F17
21 lbid, reference #E11, p. 4
22No author listed. "Speaking Out," INC (January 1979)
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of all private employment was attributed to small firms and 43 percent
of all U.S. business output. $$ Last year, the U.S. Chamber of Commerce
estimated that small business employs 100 million persons, ${ or about
two-thirds of all private sector workers in the country.ss
Small Business Problems
Despite their role in producing new jobs, and other contributions,
small businesses continue to operate under adverse conditions created by
problems that have been the subject of debate for many years. A major-
ity of these problems are exacerbated by periods of inflation and reces-
sion.
In its Annual Report for Fiscal Year 1979, the SBA stated that
there is very little hard data available on the present status of small
business because there is no immediate and up-to-date source of infor-
mation. Recently released Internal Revenue Service data only cover the
year 1976 and the most recent complete Economic Census data are for the
year 1972. Only preliminary results have been released for the Economic
Census of 1977. However, the SBA reported that by looking at the trends
for the economy as a whole, the initial evidence implies that:
. . . the amplitude of the cyclical swing for small
business is larger than for the economy as a whole;
what happens to the small business economy happens
more quickly [and the] tluctuations for the small
business sector tend to lead the economy as a whole.26
23 Ibid, reference #E2, p. 10
24 Ibid, reference #E1.
25Committee on Small Business. House of Representatives, Future of Small
Business in America, Washington, D.C.: U.S. Government Printing 0
p.	 .
26U.S. SBA. U.S. Small Business Administration Annual Re ort FY 1979 Volume 1
	0045-000-
	
Washington,	 .. U.S. Government Printing Office,
1980, p. 3.
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In 1975, Business Week published an article that summarized econo-
mic conditions which are particularly harsh to small business, condi-
tions which are occurring again in 1980.
After months of devastating inflation and recession,
many of the nation's smaller entrepeneurs are fighting
for survival. Squeezed by tight money, rising costs,
depressed markets, and uncertain supply sources, they
find it tougher to cope with economic adversity than
larger, more financially robust competitors. Their
problems are compounded by growing government inter-
vention, product safety regulations, new occupational
safety rules, environmental restrictions, and increased
minimum wages pose costly challenges that are more
difficult for the small businessman. Just as signifi-
cant, the harsh economic climate has created unprece-
dented barriers for new entrepenuers eager to enter the
marketplace.27
Inflation has been the number one problem facing the nation and
according to the SBA particularly so for small business. 28 Similarly,
Neal Smith, chairman of the Commission on Small Business, stated in his
report to Congress that, "While big and small businesses have both been
burdened by inflation, the weight of the burden on small business is far
greater because of its limited means for absorbing the impact of ever-
increasing costs and price . . . (and] small business is often the
casualty of the very policies that have been used to combat inflation. "28
2714cAubrey, Robert, "Small Business the Maddening Struggle," Business Week
(June 30, 1975), p. 96.
28 Ibid, reference #+26, p. 4.
` e Ibid, reference 025, p. 30.
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Even under normal economic conditions, small businesses face disad-
vantages. The 5811 contends that because small business owners enter
more competitive areas where entry costs are lower, their operating
costs are often set by outside forces: wages by labor unions, energy
costs by OPEC, and prices by larger firms. During periods of inflation,
these cost-price difficulties reduce profits and cash flow, and make it
more difficult for small business to attPin loans.30
Rising costs for energy also have a greater effect on small busi-
ness than larger firms. The SBA Annual Report for FY 1979 contains data
prepared by the National Federation of Independent Businesses. These
data show that, " . . . an average small business with sales of $50,000
pays about four t'^^s as much per dollar of output for energy as a firm
with more than $1 million in sales."31
Small business managers also have a number of problems in satisfy-
ing government regulations and reporting requirements. The effort and
expense required to fill out reporting forms is especially difficult for
the small business which usually lacks the staff, funds, ano information
systems normally available to larger firms which have relatively lower
costs due to economies of scale in paperwork.32
A special report prepared by small business members of the Indus-
trial Advisory Committee contains recommendations for charges in regula-
tion policy. The report, which was presented to the Secretary of
3O Ibid, reference N27, p. 5.
31 lbid, p. 8.
32 Ibid, p. 12.
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Commerce in 1979, is based on the belief that the burden of compliance
could be substantially reduced for small businesses, and in many cases,
eliminated without changing the goals of many regulations. In support
of this belief they state that:
It is virtually impossible for the struggling inno-
vator to comply with the never ending forms, mandated
reports, applications, investigations, inspections,
permits, licenses, standards, variances, checklists,
guidelines, plans, study sessions, public meetings,
rule-makings, non-rule makings, hearings, non-
hearings, burdens of proof, and appeals, etc., to
accommodate the rapidly growing enforcement budgets
at all levels of government 'to make businesses
comply'. 33
The SBA reported that each year 200 to 300 new regulations are pro-
mulgated and about 3,000 major changes to existing regulations are
instituted by the federal government. Since its inception in 1977, the
SBA's office of Interagency Policy Affairs has identified fifty of these
regulations as having a significant effect on small business.34
It is argued that some regulation "has been necessary, especially
in the case of safety and emissions hardware, because these are innova-
tions that don't normally 'sell' in the consumer market," other regula-
tions are "unnecessary because [they have] been based on poor data or
[are inflationary].3s
33 Industrial Advisory Committee. "The Effects of Domestic Policies of
the Federal Government upon Innovation by Small Businesses," Small
Business & Innovation, Washington, D.C.: Office of the Chief-rounsel
or Advocacy, U.S.
	 all Business Administration, May 1979, p. 17.
34 Ibid, reference 32.
35Rubenstien, A.H. and J.E. Ettiie. "Innovation Among Suppliers to
Automobile Manufacturers: An Exploratory Study of Barriers And Facili-
tators, "R & D Management (September 1979), p. 65.
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Taxes, another form of regulation, may be more of a burden for
small businesses because they are "largely dependent upon internal
capital sources." se
 In his report prepared for the SBA, Michael Sampson
lists five categories of problems the tax system has caused which make
it more difficult for the small business person to:
1. Retain capital in his business for its operating
needs and expansion;
2. Understand and comply with its complexities;
3. Obtain necessary long-term and equity capital;
4. Maintain the independence of his business as a
viable economic enity; and
5. Provide financial security for himself and his
family.$?
Baumback and Lawyer add to the list of difficulties encoun-
tered by the small business person relating to capital and its
formation: (1) obtaining funds at the *same rates paid by large
firms, and (2) saving and maintaining adequate financial reserves.
Capital costs are higher for the small business person because
loan processing costs are the same for small or large-scale
financing, but their cost relative to the loan value is greater
for small loans than for large loans, and interest rates are
higher because the failure rate of small firms poses a greater
risk for the lending institution.38
36 Ibid, reference M2, p. 5.
37 Ibid, reference #9, pp. 15, 16.
38 lbid, reference #2, p. 24.
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A 1976 editorial in Fortun magazine included several theories
regarding capital availability. One theory concluded that there is
always talk of capital shortage during periods of inflation. Another
theory concluded that all capital needs cannot be met and that only
those who have the greatest need and can afford to pay for it, will have
capital available. The article also included New York Stock Exchange
projections of capital need through 1985. Only $4 trillion is expected
to be available to meet a need of $4.7 trillion, leaving a $100 billion
shortage.39
In 1973, during another period of inflation and capital shortage,
Albert Kelly, dean of the School of Management of Boston College,
authored a paper in which he discussed another form of finance--venture
capital. Kelly suggested that there is "more than an ample supply of
venture capital for small enterprises and new enterprises . . . billions
of dollars await talented people with good business ideas . . . but . . .
sources are often difficult to uncover.ii40
Three elements that Kell y considered pertinent to starting a new
venture are "technology, management, and capital--good management finds
and recognizes technology, and capital comes to good management. "41
39No author listed. "The Big Question About Industrial Capacity,"
Fortune (January 1976), p. 105.
40Kelley, Albert J. "Venture Management and Capital," Technology Review
(March/April 1973), p. 36.
"Ibid, P. 35.
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Qualities he believes are important to attract a venture capitalist are:
o	 A product,or service with a large market potential.
o	 Patent protection of skill and know-how, or assurance that-no
one else has a patent.
o	 An experienced, talented management team.
o	 A company which, when successful, can and wants to go public.
o	 An industry likely to be above average in price-earnings ratio
if publicly owned.
He adds that venture-capital sponsored companies do not fail as
often as small businesses in general, because of these special qualities
and because management assistance is usually provided by the venture
capitalist. However, 95 to 97 percent of all proposals submitted to a
typical venture capital company are rejected after a brief discussion
and only about 0.5 perceot are eventually financed after careful exam-
ination.42
While venture capital funding offers opportunity for a few selected
small business entrepeneurs, it offers little hope for the majority of
small businesses.
Regarding other forms of funding, the SBA reported that it appears
that, "more of the total debt of small businesses comes from commercial
firms . . . is short term credit . . . is borrowed at rates that continue
to go up [and applications are more frequent].1'43
In comparision to large firms, the smallest manufacturing firm has
a debt/equity ratio of 2.99 compared to the largest site firm class with
42 Ibid, reference # 40.
43 Ibid, reference #t26, p. 6.
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.57, over five times greater than the largest enterprise. In the construc-
tion industry, the smaller firm has nearly four times the debt/equity of
the largest firm. In retail and wholesale industries the ratio is 3.5
times as large. A small business will give debt, including bank credit,
a higher priority than would a large firm.44
Small Business Failures
These problems and others have proven to be too much for some small
businesses and they have not been able to survive. Reliable statistics
on the start and failure rate of small businesses only are not available;
however, the SBA estimates that 400,000 small firms go out of business
each year for many reasons, including an unknown number which fail. Dun
and Bradstreet, Inc. corroborates this figure to some degree: each year
"several hundred thousand firms are started, almost an equal number are
discontinued, and even more transfer ownership and control. 45 Dun &
Bradstreet's failure statistics are not broken down by company size, so
it is essential to remember that in all industries except mining, trans-
portation and utilities, small firms comprise approximately 97 percent
of all firms (see Table I-2).
44Ibid.
458usiness Economics Division, Dun & Bradstreet, Inc. The Business Failure
Record, New York, New York: Dun & Bradstreet, 1977, p.
17
TABLE I-2. COMPOSITION OF SELECTED INDUSTRIAL
CATEGORIES BY SIZE: OF FIRM*
% SMALL	 % LARGE
INDUSTRIAL CATEGORY	 BUSINESS	 BUSINESS
Construction 99.2 1.8
Manufacturing 95.4 4.6
Transportation, Utii'.ies 88.0 12.0
Wholesale Trade 98.1 1.9
Retail Trade 99.0 1.0
Finance, Insurance
and Real Estate 99.8 0.2
Selected Services 94.3 5.7
Agriculture, Forestry
and Fisheries 93.8 6.2
Mining 88.3 11.7
All Industry	 96.7	 3.3
Alfred Malabre, Jr., a reporter for The Wall Street Journal,
recently reported business failure trends and provided data to support
the contention that in general, failure rates per 10,000 firms have
decreased over the years and that failures during recent periods of
inflation have been considerably less than those recorded during past
heavy growth periods. 46
 He observed that business failures were greater
during the 1960's--"the first years of the longest economic expansion in
*Source: Small Enterprise in the Economy, Vol. 1, No. 4, December 1975.
46Malabre, Jr., Alfred L. "Oespite a Worrisome Rise, Far Fewer Firms
Fall Nowadays Than Before Inflation Soard" The Wall Street Journal,
Weds., March 12, 1980, p. 46.
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the country's history," when consumer prices increased by only 1 percent
or less a year. In 1961, 64 fires per 10,000 failed for a total of
17,075, the highest rate since 1939. In 1965, 53 fires per 10,000
failed; in 1970, the figure was 44 per 10,000 and in 1978 just 24 per
10,000. A slight upturn to 30 per 10,000 was predicted for 1979 with
approximately 14,000 failures total.
The graph provided by Malabre (see Figure I-1) shows the failure
rates per 10,000 fires from the years 1960 to 1578.
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FIGURE I-1. FAILURES PER 10.000 FIRMS
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According to economists, there are several unexpected reasons rcr
the reduced failure rate over the long tern including "inflation, . . .
depressed share prices . . . and sharply rising federal aid to private
enterprise." Malabre included a statement by Paul Markowski, a New York
economic consultant: "As unpopular as inflation has supposedly became,
the truth is that the big rise in prices has helped keep a lot of poorly
run companies above water." In the same vein, Malabre repeated comments
by Alan Greenspan, chief economic advisor to Presidents Nixon and Ford:
"Clearly, [inflation is] the number one reason that a higher percentage
of businesses have managed to survive in recent years . . . Inflation
acts to reduce competitiveness and protect inefficiency . . . fosters a
climate where badly managed companies can more easily put through price
increases while continuing to sell goods and services of inferior quality."
Malabre added that some unhealthy firms have been saved by healthier
comporations which buy shares of the poorly managed companies at "prices
far below what it would cost to replace the underlying assets."
He further contends that the recent upturn in failures may be par-
tially due to the early symptoms of the predicted recession--noting that
failures tend to rise during these periods and continue for a short time
thereafter. An additional reason cited for the increases in failures,
may be a recent change in the bankruptcy laws which "allow some debtors
to be forced into bankruptcy proceedings more readily."
In 1972, the national failurz rate was about 38 per 10,000 firms.47
Among mar,- •acturing firms, producers of transportation equipment had the
47 Ibid, reference #45, p. 2.
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recorded by furniture manufacturers (98.8 percent small Firms) with 113
failures per 10,000. The stone-clay-glass industry (98.9 percent small
firms, and considered a low-technology sector) exhibited the lowest
failure rate of all manufacturing industries, 20 per 10,000 concerns.
In 1976, the national failure rate decreased to 35 per 10,000 concerns,
with transportation equipment manufacturers at 77 per 10,000 firms and
furniture makers at 85 per 10,000 trading their positions.48
Firms in retail trade, manufacturing, and construction--industries
predominantly composed of snail firms--account for approximately 75
percent of all business failures. In a given year, approximately 43
percent of all business failures will occur in retail trade, while
manufacturing and construction firms will account for another 32 percent.
Table I-3 shows the share of business failures per industry for the
years 1972, 1974 and 1976.49
48 Ibid, pp. 8, 9.
49lbid.
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TABLE I . 3. PROPORTIONAL SHARE OF BUSINESS
FAILURE BY INDUSTRIAL CATEGORY
1972, 1974, 1976*
Percent by year
INDUSTRIAL CATEGORY	 1572	 1974	 1976
Mining .5 .1 .3
Manufacturing 16.0 15.6 13.7
Wholesale Trade 10.1 9.7 10.7
Retail Trade 45.9 42.7 43.0
Construction 14.4 18.5 18.4
Commercial Services 13.1 13.3 13.8
N =	 9,566 9,915 9,638
Failures in the mining and manufacturing sector entail the greatest
repercussions. In 1972, the average liability of a failed manufacturing
concern totaled almost $493,000; by 1976, the average liability had increased
to $767,700. Taking inflation into account, there was a real increase of
16 percents° The liabilities of failed firms in individual industries
can be seen in Table ;w4.
*Source: The Business Failure Record, 1976, pp. 8. 9.
so lbid, reference #45.
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TABLE I-4. AVERAGE LIABILITY OF FAILED CONCERNS
EY INDUSTRIAL CATEGORY
1972, 1974, 1976*
Average Liability (000'x)
INDUSTRIAL CATEGORY 	 1972	 1974	 1976
Mining $270.6 $1,122.4 $2,863.8
Manufacturing 492.8 532.1 767.7
Wholesale Trade 258.6 285.1 402.4
Retail Trade 126.9 252.6 134.5
Construction 140.7 286.1 242.2
Commercial Services 207.2 263.7 368.2
In 1976, Dun b Bradstreet examined the reasons for failure in 9,628
businesses and repoeted that "managerial inexperience and ineptitute"
was the underlying cause of nine out of ten casualities. Dun b Bradstreet
categorized these firms according to conditions which contributed most to
each firm's failure as shown in Table I-5 (subsumed under the "management
inefficiency and ineptitude" headings). Two points on the table deserve
special notice: (1) "competitive weakness" accounted for a smaller per-
centage of difficulties in manufacturing firms than in other types of
firms; and (2) manufacturing firms seem to fare worse than other types
of firms in the "heavy operating expense" category.
*Source: The Business Failure Record, 1976, pp. 8, 9.
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TABLE I-5. OPERATING DIFFICULTIES WHICH CONTRIBUTED
TO FIRM'S FAILURE*
TYPES OF
DIFFICULTIES	 MANUFACTURERS WHOLESALERS RETAILERS CONSTRUCTION
COMM'L
SERVICES ALL
Inadequate
Sales 55.2% 53.9% 50.5% 43.2% 48.8% 49.9%
Heavy Opera-
ting Expenses 15.2 11.4 11.6 15.9 12.6 13.0
Receivable
Difficulties 12.7 15.3 3.0 15.1 5.6 8.3
Inventory
Difficulties 6.4 11.9 11.9 0.8 1.7 7.7
Excessive Fixed
Assets 4.6 2.2 2.7 2.6 5.2 3.2
Poor Location 0.6 0.3 5.3 0.6 1.7 2.7
Competitive
Weakness 21.0 23.4 24.9 30.7 25.3 25.3
Other 1.6 1.8 1.1 0.8 0.8 1.1
N = 9,628
Note: percentages may add up to more than 100% because some failures are
attributed to difficulties in more than one category.
Dun & Bradstreet reported that these two factors plus "excessive
fixed assets" are in general, less frequent causes of failure now than
in 1961; the "inadequate sales" factor is cited more frequently.si
*Source: The Business Failure Record, 1976, pp. 12, 13.
s '-Ibid, p. 13.
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Baumback and Lawyer state that the first year of operations has the
highest mortality rate and the odds for survival increase each year.
They report that one of three retail stores do not survive the first
year and two out of three close within six years; one of five manufac-
turers and wholesalers go out of business in the first year and within nine
years two out of three will and operations.
They add, that in the opinion of creditors, 98 percent of the
business failures reported by Dun & Bradstreet in 1976 were caused by
underlying factors of ineffective management. Again, from the creditor's
point of view:
. . . in 44 percent of these cases	 . the businesses
should never have been started in the first place because
of owner incompetence. In the remaining instances, poor
management was attributed to the owner's lack of exper-
ience in the business; lack of management experience or
"know-how"; or unbalanced management training or exper-
ience, i.e., knowledge or experience not well rounded in
sales, finance, purchasing and production.52
Carroll Kroeger, in a 1974 paper, contended that "limitations to
growth of the small firm are directly related to the degree of management
capability. Success or f iilure is determined by the level of managerial
competence. 53 In support of this contention, he presented the "lile-cycle
growth pattern" as illustrated in Figure I-2. Five stages of growth in
the life-cycle of a business are identified and paired with appropriate
management roles.
52 Ibid, reference N2, p. 20.
53Kroeger, Carroll V. "Managerial Development in the Small Firm,"
California Management Review, Volume XVII, No. 1 (Fall 1974), p. 41.
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iLIFE CYCLE I 
	
STAGE
	
Initiation kq^opment
MANAGERIAL I Originator / 	Planner/ Pla ner
	
ROLE	 Inventor	 Organizer
Growth	 Maturity	 Decli
Developer/ Administrator/
	
Successor/
Implementer
	
Operator
	
Reorganizer
FIGURE I-2. MANAGERIAL ROLES RELATED TO THE
LIFE CYCLE OF THE FIRM*
Kroeger also included a brief outline of the five stages and managerial
skills required at each level (see Table I-6).
Stressing the importance of management development for operators
of small or large firms, Kroeger stated that at some time these managers
will need to "assume new roles and perform activities for which they have
*Source: Carroll V. Kroeger. "Managerial Development in the Small Firm,"
California Management Review, p. 42.
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little or no background . . . every manager regardless of background, will
need to update his training to fill future managerial roles.1154
Peter Drucker, in his article for The Wall Street Journal, emphasized
points similar to Kroeger's about management capabilities and their effects.
At the same time, he acknowledged the tremendous demands that growth makes
on management energy. Drucker stressed the need for a business to antici-
pate future information needs in order to prevent a growth crisis--
information needs that go beyond internal accounting data, including
information about what goes on outside of the business and in the marketplace.
He describes a small-growth business as one that usually starts out:
. . . typically as the brain-child of one or two [people]
. . . generally entrepeneurs with vision, drive, ability
and courage . endowed with strengths . . . and weak-
nesses . . . high product imagination, great capacity for
product development, and ability in promotion . with
a fast growing, highly successful small company [based on
this] ability . . . and if [the owner] is conscientious,
he will almost certainly kill [it] . . . by spending so
much time on what he cannot do well he will neglect what
he can do well. [In a few years the company will reach a
growth crisis and] usually goes out of existence, having
lost the original advantages its founder gave it.
Another type of manager profiled by Drucker is one who concentrates
on product design and is unconcerned about the other aspects of running
the business such as marketing and production. In three to five years,
Drucker predicts this business will reach the same growth crisis.ss
54 Ibid, reference #54, p. 43.
ssDrucker, Peter F. "Helping Small Businesses Cope," The Wall Street
Journal, April 21, 1977.
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Most of the problems previously mentioned exist for small business
in any type of economic situation, but recent double-digit inflation and
recession have caused more attention to be focused on finding solutions.
Small businesses have immediate needs which, if fulfilled, would benefit
the whole economy. An editorial that recently appeared in INC magazine
included the statement:
Many economists in government and industry agree that the
best way to combat inflation is to increase productivity,
to promote technological innovation, and to generate
capital formation. The most efficient way to do all of
this is through revitalizing the small business sector of
our economy.s
Steps have been taken to improve the situation for small business.
Federal agencies, elected officials and small business representatives
have attempted to develop programs and legislation that aid small busi-
ness. The SBA, for example, provides training, printed materials,
financial assistance and staff consulting to help small business managers
with their immediate difficulties. Presently, the SBA is developing a
data bank on small business in order to improve its information concerning
the small business sector which, in turn, should improve the understanding
of small business problems and support the development of better solutions.
The Department of Commerce has special programs to provide management
and technical assistance to small business, and the Senate Select Committee
on Small Business is also actively involved in the process of helping
these firms. The committee has introduced and cosponsored 47 bills
that are presently pending in various committees.
SeHambrecht, William. "Emerging Companies Most Have Access to Public
Equity Markets." Speaking Out, INC (August 1979). p. 12.
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Neal Smith, chairman of the House of Representatives Committee
on Small Business, stated in the committee's 1979 report, "Future of
Small Business in America," that,
Unless direct and concerted action is taken now, small
business, the mainstay of a truly competitive system,
will continue to decline. This decline will have disas-
trous consequences for the American economy considering
the proven contributions of small business to areas such
as job creation and innovation.57
Small business representatives have also been very active advocates
for improved understanding of their problems and in finding various
solutions to the problems. Their efforts were documented by the results
of the 1980 White House Conference on Small Business. The Conference
was mandated by the Small Business Act (1978 revision), and followed a
series of 57 hearings held throughout the United States to determine the
status of small business, its problems and potential solutions. The
hearings were attended by small business representatives, government
officials and others. Small business persons played an integral role in
formulating the conference agenda.
The hearing results are summarized in a report prepared by the
Senate Select Committee on Small Business. The report addresses the
issues of taxes, capital and credit needs, technology transfer and
innovation, procurement, economic concentration and antitrust, regula-
"Ibid, reference #25, p. 37.
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tory and paperwork reduction, energy, rural assistance, international
trade, Management assistance, education and training, and small business
advocacy within the Federal government."
The conference, attended primarily by selected small business
representatives, resulted in a list of sixty recommendations on how the
federal government can help small business. Fifteen of the recommenda-
tions were considered to be of top priority and many relate to problems
that have existed for years. The fifteen priority items are listed
below (see Appendix A for the complete list):
	
1.	 Increase graduation of corporate and
individual tax schedules
	
Z.	 Adopt rules to simplify and accelerate
asset depreciation
3. Balance the federal budget
4. Revise estate tax laws
5. Enact sunset review of laws,
regulations and agencies
6. Pass existing legislation that encourages
small business innovation
7. Enact a tax credit for initial investments
in small companies and permit tax-deferred
rollover of those investments
8. Reform the social security system
9. Approve creation of the Small Business Part-
icipating Debenture . . . to help small busi-
ness raise capital
10. Beef up the SBA's Office of Advocacy
11. Insure equal access to commercial credit
for women in business
SB Select Committee on Small Business, United States Senate. Discussion
and Comments on the Ma or Issues Facing Small Business, Was n gton,
D.C.: U.3. Government Printing Office, 1939.
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t12. Reimburse a small business for costs and
damages when the business wins a civil court
action brought by a governmental agency
13. Lower the minimum wage for teenagers, seasonal
workers, and part-time employees
14. Set mandatory goals for small businesses'
share of government procurement
15. Conduct economic impact studies before placing
new regulatory requirements on small business.59
Pat O'Brien, INC's Washington editor, reported in an article pub-
lished prior to the White House Conference that, "Washington lobbyists
and congressional staff members warn that it's going to take continuing
pressure and urging from small business to insure that Carter and Congress
act on the recommendations. "60
A statement by the House Small Business Subcommittee on Antitrust,
Consumers and Employment summarizes a current, widespread perception of
the small business sector:
The role of small business in our economy is declining at
an alarming rate. As the number of small businesses in
industries declines and the concentration ratios increase,
the continuing viability of small firms is severly threatened
. . . by focusing the proper attention on small business
problems and by taking the steps necessary for meeting
the particular needs of the small business community, the
extinction of that community , will no longer be a potential
reality.61
59No author listed. "Small Business Discovery in D.C.: We Have Clout,"
INC (March 1980), P. 20.
"O'Brien, Pat. "The White House Conference on Small Business,-- Uncle
is Listening But Will He Hear?, INC (Jan. 1980), p. 70.
61 Ibid, reference #25, pp. 17 and 19.
32
SECTION II. SMALL BUSINESS AND TECHNOLOGY
The "Small Business Innovation Act of 1979" contains the following
statement:
Technology innovation is a most important contribu-
tion to fob creation, increased productivity, compe-
tition and economic growth in the United States as
well as a valuable counterforce to inflation and our
balance of payments deficit . . . Small business is
a principal source of major innovations in the
Nation when compared with large businesses, univer-
sities and government laboratories.'
Several studies have shown that small corporations have been respon-
sible for 50 to 74 percent of the most significant U.S. technological
innovations. Z
 Since the late 1700's and thrcugh the 1970's individual
and independent inventors and entrepeneurs have been a substantial
source of advancements in technology including the introductions of
"radically new concepts.113
While innovation is difficult to assess directly, productivity, one
major result of innovation, car. be
 measured, and the rate of increase in
productivity has steadily diminished. From World War II through 1965,
the "average annual rate of productivity for a manufacturing worker"
'SBA Advocacy Task Force. "Small Business Innovation Act of 1979, Small
Business & Innovation, Washington, D.C.: Office of the Chief CounsT
or Advocacy, U.S. gimall Business Administration, May 1979, p. 6.
2Hlavacek, James D., Brian H. Dovey, and John J. Biondo. "The Small
Business Technology to Marketing Power," Harvard Business Review (Jan/
Feb 1977) p. 106.
3 Industrial Advisory Committee. "The Effects of Domestic Policies of
the Federal Government upon Innovation by Small Businesses," Small Busi-
ness & Innovation, Washington, D.C.: Office of the Chief Couns^Tor -
Advocacy,U7.37-Nall Business Administration, May 1979, p. 1.
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increased by 4.1 percent. The mount of increase. was reduced to 1.6
percent through 1975 and to 1.0 percent in 1978. The predicted rate of
increase for 1979 was 0.4 percent--a ten-t ,, decline for the last
fifteen years.'
Innovation Problem
Several factors have led to a reduced number of innovations by all
firms in the United States. Myers and Sweezy reported in their Technology
Review article that innovations start easily during periods of a sagging
economy, and then progress slowly and with difficulty despite effective
market research, proper management policies and an ample supply of
technology. In contrast, a booming economy stimulates innovation which,
in turn generates demand and further innovation.
Even in a prosperous economy industrial innovations frequently
fail. Myers and Sweezy described one study that showed, even though the
failure rate varies among industries and companies, an average of 58
ideas were discarded for every sucessful new product developed. Most of
these ideas failed at the onset, with only 10 or 12 percent of the ideas
ever reaching the development stages
Lawrence W. Bass, retired vice-president of Arthur 0. Little, Inc.
reported study results on commercial R 6 0: " . . . of 540 ideas ini-
tially screened, ninety-two were evaluated in laboratories, seven were
reduced to models, and one final product resulted." Equally discourag-
ing figures relating to product development are offered by the SBA. Its
4 Ibid, p. 4.
,Myers, Sumner and Eldon E. Sweezy.
Review (Mar/Apr 1978), p. 41.
"Why Innovations Fail," Technology
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studies showed that only 2 percent of the proposals originating in
twenty large companies reached the development state.
In 1966, Robert Charpie, then Director of Technology at Union
Carbide, reported that out of a total of 500 concepts reviewed by the
company each year (about 10 per week), perhaps two totally new ideas, or
one in two hundred, are acted upon. In addition, Booz, Allen and Hamilton
stated that two products fail for every three new products commercialized
by the 200 best run companies.s
Myers and Sweezy cited other failure examples from their study of a
sample of 200 innovations that failed following commercialization. The
marketplace posed the greatest risks to many of the innovations studied;
uncontrollable market factors led to the failure of 27.5 percent. In
addition, limited sales accounted for 16 percent, revealing a weakness
in market research efforts; products developed in the public interest
prevented the success of 10 percent, and 23.5 perccat of the failures
were attributed to poor management which caused the products to be
either shelved, cancelled or delayed. Competition accounted for 7
percent of the failures and 11.5 percent of the sample was affected by
technology--one-quarter of these products were outdone by "another
company's superior technical approach that had not been anticipated."
Lack of capital prevented the success of 15.5 percent of the innovations
with overruns occurring in almost one-third of this group. Overall,
half of the failures were due to management and marketing problems and
one-third to Market factors. Of the total number of products developed,
management still considered ninety-two to be worth saving. Of the "good
6Hough, Granville W. Technology Diffusion, Mt. Airy, Maryland: Lomond
Systems, Inc., 1975, p. 44.
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innovations, 28 percent failed due to management error and 20 percent
due to government regulations.?
Capitalization Problems
Other factors having an impact on the amount of innovation by small
business were described in a 1979 report by small business people to the
Department of Commerce. In their view (not necessarily the view of the
Department of Commerce or the SBA) some of the factors that inhibit the
innovation process are related to capital, research and development (R &
0) and patent rights. The group contends that large firms have a great
many advantages, including incentives to innovate, over small firms.
Access to capital is one of the advantages mentioned. large firms
generally are able to raise innovation financing capital from their own
cash flow while small firms must depend on outside sources.$
In the past, some small firms have been able to obtain capital from
individual investors for each stage of the innovation process (seed,
start-up and expansion). But now, changes in tax policies favoring
retirement fuiding, oil and gas drilling, agriculture and real estate
have made these more attractive to private investors. In addition,
retirement funds put into "tax sheltered centralized institutional
investment pools are precluded by law from investing in promising local
ventures." o The following statement by the small business group provides
further evidence of the capital shortage experienced by small business:
7 Ibid, reference #5, pp. 41-45.
s Ibia, reference #3, p. 6.
3 Ibid. p. 11.
36
in the seven years from 1969 to 1975, the amount of
capital acquired from public markets by small firms with
less than $5 million in net worth, declined from approxi-
mately $1,500 million to approximately $15 million--a 100
fold decrease--yet capital raised by all corporations in
the public security markets increased from $28 million to
$41 billion in 1975 an increase of approximately 30
percent.to
Large corporations also have tax advantages not available to small
firms. The profitable large corporation receives an "immediate tax
benefit of approximately fifty percent for research and innovation
related expenses, and a ten percent tax credit for related capital
expenditures." In contrast, these benefits are only available to small
firms after the capital intensive first stages when, and if,  the new
product shows a profit. As a result, the small firm must raise "more
than twice the amount of capital for the same innovation as a large
corporation." In addition, the tax structure also prevents the small
firm from accumulating sufficient retained earnings to finance internal
expansion due to the success of the new product.
R 6 D Problems
Research and development is another area of concern. Half of the
total amount of R & 0 performed on the national level, as a percentage
of the Gross National Product (GNP) is federally funded. This portion
has been declining since 1968--nearly 3 percent of the GNP in 1963 and
only 2.2 percent in 1978. 11 Space, defense, energy, education, and
health and welfare agencies fund over 88 percent of all federal R & D
concentrated within a few large industries and firms. R & D performed
privately by industry is similarly concentrated. Science Indicators
revealed that 85 percent of all U.S. industrial R & D was performed by
only six industries (aircraft and missiles, electrical equipment and
communication, machinery, motor vehicles and other transportation equip-
ment, chemicals and allied products, and professional and scientific
instruments) in 1974; 80 percent by only 200 firms; thirty-one firms
performed 60 percent of the total amount of industrial research and only
10 companies accounted for 36 percent. 12 These figures refer to prime
contracts, however, and do not reflect the fact that prime contractors
usually manage many subcontracts with small business--a management
technique that can be more efficient than having a large number of small
contractors reporting directly to a personnel-limited government program
office.
Despite the fact that small firms conduct a little more than three
percent of the R & D in the U.S., in the twenty years from 1953 to 1973,
"National Science Board, National Science Foundation. Science Indicators
1978, Washington, O.C.: U.S. Government Printing Office, 1979, p.
t2 Ibid, reference M3, p. 18.
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small business contributed "twenty-four times the number of innovations
per dollar of R & 0 as did large firms," according to Science Indicators.13
In 1967, Robert McNamara, then Secretary of Defense, explained
federal justifications for the low percentage of R & D allocated to
small business at that time:
. . . our R & D emphasis and dollars are mainly in develop-
ment of aircraft, missile, space and electronic systems
with 81.5 percent of our dollars going to this type of R
& 0 program. Small business firms have only limited
potential for this type of effort. They lack the tech-
nical and financial resources, scientific and engineering
staffs, laboratories, test facilities, and the like to be
systems development prime contractors. Small business
does, however, participate in these programs on a subcon-
tracting basis.14
Legislative action to increase the small business share of federal
R & D has already been taken. The "Small Business Innovation Act of
1979" stipulates additional increases in prime R & D contracts set-aside
for small business by at least one percent per year of each federal
department or agency's total R & D budget. There are associated problems,
however, in staffing to manage a large increase in prime contracts and
in obtaining the complex hardware and/or services to satisfy some depart-
ment and agency requirements. The Act also proposes a competitive
solicitation program for small business innovation research similar to
the National Science Foundation's program. All federal departments and
agencies with an R & D budget of $100 million or more would be included
13 Ibid, reference #3, p. 18 and 19.
14 Hargrave, Carolyn Hooper. "Distribution of Federal Expenditures for
Research and Development: Implications for Small Business," Federal
Bar Journal, Volume 32 (Spring/Summer 1973), p. 187.
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and each would be required to commit one percent or more of its entire R
& 0 budget to this program. 's
Government agencies have already increased the small business share
of R & D awards as required by previous legislation. For example, in
1978 the Department of Defense awarded small business contracts worth
$19.2 billion (including small business set-asides), equal to 24.4
percent of their total budget of $78.8 billion (the totals include some
amendments to ongoing contracts). 16 The 1980 NASA Authorization includes
figures relating to small business participation in NASA procurement
programs:
During Fiscal Year 1978, NASA direct awards to small
business firms amounted to $281.5 million . . . 10 percent
of the total awards to business firms	 . which resulted
from 85 thousand procurement actions or 62 percent of the
total number of actions placed with business fi r ms . . .
the total amount of new awards in which small business
could have participated was $739 million, consisting of
$633 million new awards of $10,000 and over and $106
million awards of less than $10,000. Of this $739 million
small business received $185 million or 25 percent."
Not all firms are anxious to participate in federal procurement
programs, however. A small P. & 0 firm interviewed during a study of
small businesses in Region VIII made the following comment:
1s lbid, reference #1, p. 7.
"Heintzelman, Harry, Procurement Analyst, Prime Contractor Division,
Small Business Administration, Washington: telephone conservation March
1, 1980.
17National Aeronautics and Space Administration. 1980 NASA Authorization,
Hearing before the Committee on Technology, U.S. ouse of epresentatives,
Ninety-Sixth Congress, First Session on H.R. 1786, Washington: U.S.
Government Printing Office, 1979, p. 826.
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It is getting to the point where no one in the industry
wants government contracts . . . we will get a hundred
pages of regulations and maybe four or five pages of
technical arts which make our job very complex and
difficult. s
The group of small business people are also concerned with present
patent policies. In their view, small businesses do not receive equal
treatment. They stated that patent rights awarded freely to large
firms, are often difficult to obtain by small firms under similar cir-
cumstances. And frequently, in order to receive a contract, small
businesses must assign the patent rights to the government for use by
others, regardless of whether the rights were developed at the small
business expense. These policies are considered further deterrents to
small business innovation.19
In summary, small business people stated that as a result of these
adversities, many small innovative firms, "in order to meet expansion
needs, to obtain federal regulatory permits, to sell a new product to
the government, or to defend its patents, [find] . . 	 it is necessary
. . . to sell out to a large firm with greater resources. When this
occurs, the research and development budgets are often cut and the
innovative entrepeneurs leave the firm. A creative, independent organi-
zation is changed into a static dependent one.20
18Nelson, Roger H. Edwin, Tiffany Hawks and Ali Rexa Malekzadeh. The
Role of Small Business in Research and Development Technological Change
and Innovation in Region VIII," The Regional Environment for Small
Business EntrepeneurshiD in Re gion VIII. Denver, Colorado: 	 Denver
esearch nstitute for the office of conomic Research, U.S. SBA, 1979,
p. 89.
19 Ibid, reference #3, p. 22.
20 Ibid, p. 8.
41
Market Share Problems
In 1967, Michael Shanks described the emergence of a "dual economy"
in the British industry, and he noted that this phenomenon "seems to be
happening in most industrialized countries." He described the dual
economy as the evolution of:
. . on the one hand a highly advanced sector of mainly
large firms employing all types of modern technology
(both hardware and software); on the other a wide fringe
of mainly small firms, operating at a lower level of
sophistication, unable to profit from the discoveries of
technology, depressing the level of the whole economy.21
In the U.S. manufacturing sector, the dual economy may have arrived
in some industries. By 1972, in approximately 86 percent of all manu-
facturing industries, the 8 largest companies in each industry accounted
for over 30 percent of the respective industry's shipments. In over
half of all manufacturing industries, the 50 largest companies in each
industry accounted for 80 percent of the respective industry's shipments
(see Table II-1).
Small manufacturers have been slowly losing ground to large companies
which operate increasingly large scale systems of small, strategically
located manufacturing plants. In 1958, a typical manufacturing firm
with a total employee fa rce of 2,500 to 4,999 employees operated approxi-
mately 27 manufacturing establishments. By 1972, this number had increased
by 30 percent to 35. Similarly, firms of over 10,000 employees increased the
average number of establishments by 26 percent, from 280 in 1958 to 352
in 1972 (see Table II-2).
21 Shanks, Michael. The Innovators, Baltimore, Maryland: Penguin, 1967,
P. 214.
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TABLE II-1. NUMBER OF INDUSTRIES IN WHICH THE LARGEST 8,
20 AND 50 COMPANIES ACCOUNT FOR 30%, 50% AND
80% OF INDUSTRIES' TOTAL SHIPMENTS*
8 LARGEST
COMPANIES
20 LARGEST
COMPANIES
50 LARGEST
COMPANIES
Percent of
industry's	 30% 379 industries'
total
shipments
accounted	 50% 355 industries2
for by
large
companies
	
80% 250 industries3
Total number of industries = 450
1 ' 2,3Number of industries for which data was not available: 8
largest companies-14; 20 largest companies-40; 50 largest
companies-53.
Between the years 1958 and 1972, excluding Industry Group 37
(production of aircraft, motor vehicles, locomotives, boats, missiles
and space vehicles--high technology industries where large firms dominate)
the number of small manufacturers decreased by 2.4 percent, and their
share of manufacturing sales and receipts decreased by 24.7 percent (see
Table II-3).
*Source: data compiled from the 1972 Census of Manufacturers, Concen-
tration Ratios in Manufacturing, Table 5. Share of a ue Shipments
Accounted for by the 4, 8, 20 and 50 Largest Companies in Each Manufac-
turing Industry: 1972 and earlier years, p. SR2-6 to SR2-46.
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One effect of this trend is that a few large companies control the
larger markets, achieving economies of scale in production, distribution,
and R & 0 efforts. Small firms on the other hand, are left to identify
and serve the needs of remaining market segments in which the larger
firms are not interested. These "pockets" in the market place may be:
(a) currently too small to attract the interest of the large firms; (b)
declining in size; or (c) requiring a variety of custom products too
diverse for cost efficient mass production. 22 A Fortune 500 company,
for example, may require annual sales of $20 million and a return on
investment of 22 percent as a minimum market condition to approve a new
product line.23
Another effect of this trend seems to be a decrease in the aggregate
technological impetus provided by small firms. Small firms have tradi-
tionally been innovative but, for the reasons discussed earlier in this
section, manufacturing firms aie increasingly in a position where the
motivation to engage in technological innovation is minimal. Why should
a small firm undertake the risks necessary to develop a new product
line? As soon as success seems possible, the small innovative firm may
find at its back door a manufacturing plant, owned by a national cor-
poration, which has easier access to capital, more experienced manage-
ment, in-house lawyers to engage in patent litigations, and guaranteed
access to the markets through affiliated retailers and wholesalers.
22 Ibid reference M21.
"Roberts, Edward B. "Technology Strategy for the Medium-Size Company,"
Research Management (July 1976), p. 30.
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Type A Fires (Pocket Markets)
For the increasing number of small manufacturers which find them-
selves in the above situation, their objectives in technological innova-
tion are rather narrow: modifications in production processes to reduce
F'k	 costs and incremental product improvements over long time periods.
These firms are referred to as Type A in this report and are typified by
industries present in every community which "provide needed products for
local consumption" (i.e., printing shops, bakeries, bottling plants and
processed dairy products, etc.) 24 Since these firms serve limited
markets, and the risks in developing new products are relatively high,
their innovation objectives and scheduling are controlled by the demands
of their "pocket markets." Large firms, by comparison, exert much more
control in their larger markets through national advertising and retail
outlet system with trained sales personnel.
It is impossible at this point to determine whether this two-tiered
manufacturing sector actually results in "depressing the level of the
whole economy" as Shanks suggested, but there is no doubt that the
historical role played by small manufacturers in the nation's techno-
logical evolution is being altered by the growth of large corporations.
To reiterate, Type A firms serve the needs of small "pockets" in
the marketplace and their situation is rather static. The majority of
these firms manufacture consumer goods in mature industries, and their
interests in terms of technological innovation are rather narrow:
248aumback, Clifford M. and Kenneth Lawyer. How to Organize and Operate
a Small Business, Englewood Cliffs, N.J.: Prentice-Hall, Inc.,-1978,
p.
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p=asses to reduce production costs and incremental product iNprovements
over long time periods. Two other categories of small manufacturers can
also be identified and their descriptions follow.
Two B Firms (Captive Markets)
These are the captive firms which serve as subcontractors and
suppliers to large firms which in turn manufacture high bulk and often
high technolog y capital goods. Baumback and Lawyer state that, ". 	 .
the mass production system is often dependent upon this type of firm."
Probably the best example of such firms can be found in Industry Group
37 (manufacturers of motor vehicles and aircraft, etc.). It is signifi-
cant that this Industry Group, which also includes aerospace--one of the
most innovative and R & D intensive areas--has experienced a net growth
of small manufacturing firms. Between 1958 and 1972, the number of
large manufacturers remained steady at 188, but the number of small
manufacturing firms increased by 24 percent, from 5,615 to 6,964.25
Type B firms in this particular Industry Group range from !minimal tech-
nical sophistication to state-of-the-art expertise in very specific
technical disciplines.
Very little is known about the technological abilities and needs of
these firms, but two statements can be made: (1) depending on the
industry which they serve, these firms can contribute significantly to
its growth and expansion; and (2) their dependence on one or a few large
215U . S. Department of Commerce. 1958 Enterp r ise Statistics. Part I,
General Report, U.S. Census Table 9, p. 123. and 1972 En, erprise
Statistics, Table 5, Bureau of Census.
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industrial customers is probabiy a constraining factor in terms of
management's willingness to risk technological innovations beyond those
deemed necessary to match the requirements specified by their industrial
customers.
Type C Firms (New Markets)
These pioneering firms may become the IBM's and Xerox's of the
future. They are referred to as venture, entrepenurial, or high tech-
nology firms and their individual survival is dependent upon the ability
of their management to maintain a high rate of growth based on intense
and continuous application of the most advanced technology available.
Ordinarily, such firms are found in new industries--e.g., microcircuitry
in the 60's, laser technology in the 70's--and they seek to obtain the
largest market segment in the shortest time period.
Needless to say, not all Type C firms succeed. But they generally
either fail or succeed with a BANG! These firms take very high risks in
trying to open up new industries or markets, and such risk levels have
usually kept *he large manufacturers patiently standing by, studying the
evolving products and markets. However, this situation has been changing
over the past few years. large firms wishing to expand their product
lines with a minimum of risk are now more willing to spin off divisions
(e.g., Exxon with Qwx and Qwip) or to enter joint ventures with one or
more Type C small companies to explore the new market possibilities.
These joint ventures provide the large firm with access to advanced
technology to maintain its own market position with limited risk. in
turn, the large firm can provide the eager and talented entrepeneur with
capital, as well as marketing and production assistance. 26 This strategy
26 1bid, reference #t2, pp. 110 and i16.
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by large firms should increase the competition for the independent high
technology firms and increase their value as joint venture partners. Of
all small manufacturers, Type C firms require the greatest and most
advanced technological inputs.
The study of Region VIII (Colorado, North and South Dakota, Wyoming,
Mootana and Utah) small businesses by Roger Nelson, et al, included a
profile of a "representative" high-technology firm. While the profile
which follows may not be representative of all high-technology firms
everywhere, it does describe one small high-technology business which
had the same characteristics of the majority of similar businesses in
Region VIII. In 1978, 100 high-technology small businesses were opera-
ting in the region.
1. The corporation has been in business for over 20 years.
2. It employs from 1 to 50 people, with 1 to 5 persons directly
involved in R & 0.
3. Most of its R & 0 personnel have B.S. degrees; a few have M.S.
degrees.
4. They were recruited by employee referrals.
5. The firm developed three new products in the last five years.
6. The production development time became longer recently because
of government regulations and complexity of development.
7. Its 1979 products (were] still in the conceptual stage of
development.
8. Lack of capital and increased government regulations are
preventing the production of last year's product.
9. The company applied for 10 patents and received 7 in the past
5 years; the firm owns 20 proprietary products.
10. Independent and university laboratories and personnel are used
for its R & D projects.
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11. Industry provides the firm with most of the necessary tech-
nical information.
12. Most of its R & 0 funds are generated through depreciation and
profits.
13. The firm is reluctant to bid for government contracts.
14. The company has $1 million in assets, $500,000 annual sales
and $100,000 R & 0 expenditures. Its average growth rates for
these categories were 20 percent, 23 percent, and 8 percent
perspectively in the past years.27
= 'Ibid. reference #16, p. 89.
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SECTION III. SMALL MANUFACTURERS AND TECHNOLOGY ACQUISITION
Small firms are finding it difficult to survive, to maintain pro-
fits, and to keep up with changing technology and increasing competition.
Part of these problems are due to inadequate use of information and
appropriate information sources.
Theodore Cohn and Roy Lindberg, authors of Survival & Growth: Manage-
ment Strategies for the Small Firm, stated that sound growth is the best
assurance of a firm's ability to survive and those companies best suited
to achieve sound growth are those whose managers are "well aware of
what's going on in the larger world, that reconcile what they've learned
with what they can do; and that organize properly to do it."' They
conclude that since decisions and control are information based, then
"survival and growth are information-dependent. "Z
James "Mike" McKevitt, Washington Counsel, National Federation of
Independent Business, stated during his testimony before the Senate
Select Committee on Small Business that, "Small business needs two types
of information . . . one segment needs general marketing assistance,
e.g., marketing, cash flow, etc., [and] another segment needs access to
the latest technology."
Many information sources are available to small business for obtain-
ing both types of information, but little is known about small business,
'Cohn, Theodore and Roy A. Lindberg. Survival & Growth: Management
Strategies for the Small Firm, New York: A
	 , pp. 10, 11.
2 1bid, P. 58.
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particularly small manufacturer use of these available resources. The
results of several research studies on external and internal information
sources used by small businesses are summarized in this section, followed
by several examples to illustrate how they have acquired and used NASA
technology.
External Sources
Trade associations publish statistical data and abstracts which can
provide small business management with information about individual
markets, competitive products, and available services. These organiza-
tions keep "tabulated financial, oper=:ing and marketing information
which can be used as a measure" of a company's own, or a competitor's
performance. Cohn and Lindberg suggest trade journals, advertisements,
catalogs, price lists, association meetings, as well as personal contact
with distributors, mutual customers . . . ex-employees of competitors
and their own sales people as other valuable sources of market informa-
tion.3
Federal agencies such as NASA, the SBA, and Department of Commerce,
provide technical as well as managerial assistance to help small business.
'A variety of information formats are available including printed materials,
consultants, computerized searches, training programs, audiovisual ma-
terials, conferences and seminars, and so forth. While the SBA does not
develop technology, it does help in the dissemination of technology developed
3 Ibid, pp. 20, 27, 165.
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by other governme^it agencies. One of the SBA's responsibilities is to see
"that any produced technology which has or may have commercial utiliza-
tion is made available to the small business community . 114 While NASA
and DOD studies have shown that the brief type of printed forms used in
the past by the SBA for technology transfer are not particularly success-
ful, s some SBA services are useful sources of information to small
business particularly with "problem-of-the- day concerns and where time-
liness is often a crucial factor. "6
Conclusions made by Professor Raymond Haas of West Virginia Univer-
sity following his study of thirty firms, as cited in Technology Diffusion,
apply to small business' need for new technology. He observed that, in
general, interest in new technology, or product development occurs when
"present product output does not give the desired rate of return; when
components of present products are in short supply, or become unavailable;
when customers needs and wants can be stated or forecast; and when
accidental encounter with opportunity indicates the desirability for a
change." For some firms, he said, this interest in the development of
new products is an ongoing process, while for others, it is only infre-
quent. But, he predicts that all firms must do it at some time using
*U.S. SBA. SBA What It Does, Pamphlet #OPI-6, U.S. SBA, 1976, p. 12.
sLeibowitz, Arnold H. Government Policy and Innovation: The Small
Business Administration x erience. Washington, 	 at35na	 cience
Foundation, ecem er	 , p. 64. Also, Johnson, F. Douglas and Martin
Kokus. NASA Technology Utilization Program: A Summary of cost Benifit
Studies. Denver, Colorado: Denver Research Institute, University o
enver, December 1977.
6 Kottenstette, James P. and Jerome J. Rusnak. " A New Perspective on the
Intersectoral Movement of New Technology, " Denver Research Institute,
Denver, Colorado. Paper presented in 1972. Reprint, p. 107.
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to produce new porducts, better products, or better ways of producing
old products.?
In support of this theory, Alan Cottrell, author of "Technological
Thresholds," stated that "any manufacturing firm or organization in
modern industry must bring out new or improved products and update its
manufacturing process regularly if it is to withstand technological
competition from rivals in its own field or from invaders in neighboring
fields" and because many market advantages belong to those who lead with
fully developed and tested new products.8
Tire Region VIII small business study conducted for the SBA by Roger
Nelson, et al, showed that the:
Small R & 0 businesses [in the study sample] used the
facilities and personnel of independent laboratories,
universities, private institutions and libraries fre-
quently. About 80 percent of the businesses used these
facilities at some time . . . industry and educational
institutions were the most utilized sources of tehcnical
information. Private institutions and specialized librar-
ies followed . . . government laboratories were seldom
used.9
Saul Herner's 1957 study of 500 small businesses in food processing,
electricity/electronics, metal fabrication, and textiles/apparel industries,
?Hough, Granville W. Technology Diffusion, Mt. Airy, Maryland: Lomond
Systems, Inc., 1975, p. 63.
8Cottrell, Alan H. "Technological Thresholds." The Process of Techno-
logical Innovation, Symposium Proceedings, Washington, 	 .. National
Academy of ciences 1969, p. 50.
9Nelson, Roger H., Edwin Tiffany Hawks and Ali Rexa Malekzadeh. "The
Role of Small Business in Research and Development, Technological Change
and Innovation in Region VIII," The Regional Environment for Small
Business Entrepreneurshi p in Region VIII. Denver Research Institute,
or the OfTice of Economic esearch, U. . SBA, 197:.
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s
as reported in Technology Diffusion, determined that these firms
were largely dependent upon "suppliers and to a lesser degree on trade
journals for information on new products and techniques."lo
Another SBA supported study of 162 Colorado firms revealed that
trade associations were "considered by 38 percent of member businessmen
as their most important source of business information . . . with peri-
odicals and trade journals providing the majority of the business infor-
mation. "11
Hough also reported a study by Christopher Scott of the Central
Office of Information, The Social Survey, London, which included an
interesting point about the use of periodical literature. Scott contends
that periodical literature was most helpful in supplying "useful informa-
tion which is not being deliberately sought. "12
A Denver Research Institute (ORI) study conducted for NASA in 1967
revealed informat i on about the technology acquisition behavior patterns
of R & 0 and engineering personnel of selected firms in additional
industries. This survey questioned individuals within various firms who
had responsibilities to acquire such information. A large portion of
the firms selected were small. Sixty-two commercial manufacturing firms
in four industries: battery, printing machinery and reporduction equip-
ment, industrial controls, and medical electronics were examined to
1 °Ibid, reference V, pp. 56, 212, 213.
11 Ibid, p. 212.
12 1bid, P. 51.
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determine which channels of information were the most utilized.
Of the "17 external channels ranked in usefulness for current
awareness and problem solving, professional journals, trade publications,
meetings (including conferences and trade shows), supplier personnel,
vendor catalogs, textbooks and handbooks ranked as the top six." Of
internal sources used, "people, past experience, libraries (primarily
relating to larger firms) , and R & D were found to be as useful as
external sources." 13 (See Table III-1 below from this study)
TABLE III-1. SIX MOST IMPORTANT CHANNELS FOR ACQUIRING TECHNOLOGICAL INFORMATION
FROM OUTSIDE THE FIRM (ranked from top down in each category)
MODE OF TECHNOLOGY ACQUISITION
TYPE OF INDIVIDUAL
FOR AWARENESS
	
FOR PROBLEM SOLVING
Research-Oriented
Product-Oriented
Technical Management
Journals
Meetings
Trade publications
Texts
Consultants
Gov't publications
Trade publications
Journals
Meetings
Catalogs
Supplier personnel
Texts
Trade publications
Journals
Meetings
Supplier personnel
Catalogs
Texts
Journals
Texts
Consultants
Meetings
Libraries
Supplier personnel
Texts
Supplier personnel
Catalogs
Trade publications
Journals
Meetings
Supplier personnel
Journals
Texts
Catalogs
Consultants
Meetings
Ay _cquisition in
', Denver,
"Gilmore, Jack S., et al. The Channels of Technol
Commercial Fit-ms and the NASA Dissemination Progy
Denver Research Institute, 1967.
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Some of DRI's pertinent observations and conclusions 14 are included
here:
Technology is classified here into six types: (1) basic
scientific knowledge, (2) design concepts, (3) analytical
techniques, (4) production techniques or performance
data, (5) new products, materials or services, and (6)
new applications for existing products, materials, or
techniques. Each type of technology interests different
research, development, and engineering people at different
points in time, and each may diffuse through unique
patterns of information channels.
The use of technical information depends in part on
whether the potential user is: a research-oriented
person or a product-oriented individual; a key decision-
maker in the firm or a relatively powerless lower-echelon
engineer; an innovative person or an individual satisfied
with the status quo. Each utilizes different patterns of
information channels and sources, each perceives and
appraises an innovation differently, and each plays a
different role in the technology acquisition and applica-
tion process.
. . . different types of individuals rely on different
sources and channels for acquiring technical information,
but every individual's information-seeking activity has
multiple dimensions.
The organization environment within which technology is
generated, transferred, or acquired affects the transfer
process. Is the industry old and traditional or a vigor-
ous emerging one that values research results and depends
heavily on a broad range of technology? Is the industry's
market subject to competitive invasion by firms now
outside the industry? Is the firm highly specialized or
widely diversified? Does management prefer innovations
which are revenue-producing or cost-reducing? Is the
firm an assembler of components or does it produce all
its own products? Does the firm have an effective library
or an information acquisition system? Is the firm large
or small?
The size and scope of company libraries and information
services tended to increase with size of firm, but other
factors appeared to be more important in determining the
strength of a firm's acquisition program: dependence on
advanced technology, strong emphasis on research, man-
agement philosophy, and whether the firm was in a newly
emerging and growing industry.
14 Ibid, pp. 14-19.
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Ready access to and familiarity with particular informa-
tion channels appeared to be major determinants of the
channels an individual selected to acquire technical
information.
There were major differences among the industries in the
types of channels relied on, in the variety of channels
utilized, and in the time devoted to acquiring technical
information.
Three types of individuals, identified as research-oriented,
product-oriented, and technical management, displayed
very different patterns of information acquisition activity.
They differed in the amount of time spent in acquiring
information and in the types of information channels they
used.
Internal Sources
Internal sources available to small businesses to gain access to
new technology include R & D by their own research scientists and engi-
neers, bringing in new personnel having knowledge of advanced technology,
participation in government R & 0 contracts, and use of in-house library
resources by a few high-technology firms.
With regard to R & 0, Hogan and Chirichiello reported in Research
Management in 1971 that 10,000 small companies (with fewer than 1,000
employees) utilized only 5 percent of all funds allocated in the nation
toward research and development (in 1975 the National Scierce Foundation
reported a 4 percent figure--see Figure III-1). About 90 percent of
these firms were in manufacturing. Those small manufacturing firms with
a formal R & D program allocated in 1971, on the average, about $65,000
for R & 0 and had approximately two professionals working in this area.
Smaller facilities, had only one individual filling several'responsibili-
ties. is
15Hogan, Thomas and John Chirichiello. "The Role of R & D in Small Firms,"
Research Management, Vol. 17, No. 6 (Nov. 1974), p. 26.
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1
PERCENT OF ALL R & D
PERCENT OF R & D PERFORMANCES
	
PERFORMING COMPANIES
Less than
1,000
employees
1,AQO-4,999
employees
5,000-9,999
employees
10,000-24,999
employees
25,000 or more
employees
100	 75	 50	 Z5	 0	 0	 Z5	 50	 75	 100
Source: Research and Development in Industry 1975, page 6, and Table B-9,
p. 36.
FIGURE III-1. R & D PERFORMANCE BY COMPANY SIZE: 1975
In contrast, the recent Region VIII study revealed that the majority
of small R & D firms in 1978 had from "1 to 5 employees performing these
tasks while 17 percent had as many as 6 t-^ 10 serving in this capacity,
with an average turnover rate of about 10 percent."16
A study conducted in 1963 at the University of Nebraska yielded some
information about why some small manufacturers did not institute formal
in-house R & 0 programs. Of the 152 firms studied, 37 percent could
not afford such a program, 1 percent (2 of 152) stated that they relied on
outside research firms for R & D needs (see Figure III-2) assd 20 percent
16 Ibid, reference #8, p. 81.
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(2) (3) (4) (5) (6) (7)
Most Of very Of	 Of little No Total
signifi- great some or no judg- Cols.
cant signifi- signifi-signifi- ment (3)
cance cance cance through
(6)
(1) A formal research pro-
gram is too costly for
our firm to support 37% 63% 16% 16% 5% 100%
=	 (2) Research is carried on
by raw material or
parts suppliers and
machine builders and
made available to our
firm 20 41 35 18 6 100
(3) Our firm has been
able to make satisfac-
tory technological ad-
vance through informal
(as opposed to formal)
research programs 14 38 31 23 8 100
(4) Our firm has never
given serious consider-
ation to establishment
of a formal research
program; no need for
such a program 10 27 13 46 14 100
(5) Research is carried on
by parent firm and
made available to our
firm 9 10 4 63 23 100
(6) Other reasons 9 9 1 1 89 100
(7) Our firm employs the
services of research
firms, that is, we use
the services of re-
search specialists 1 6 7 74 13 100
Total	 (Col.	 2) 100%
n=152
FIGURE III-2. REASONS FOR NOT SPONSORING FORMAL RESEARCH PROGRAMS
Source: Research Activity, Product Diversification, and Product Differentiation
by Small Manufacturing Firms in Nebraska, 1963, page 29, prepared by
Campbell R. McConnell and Wallace C. Peterson of University of Nebraska.
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Product
depended on the R & D efforts of suppliers or machine builders with
which they do business. 17
The decline of R & 0 scientists and engineers employed within this
sector supports the contention that the majority of small manufacturers
no longer have a major interest in technological innovation. In 1957,
19 percent of the R & D scientists and engineers in the country were
employed by firms of less than 1,0 1-"0 employees as compared to 70 percent
by firms with over 5,000 employees. By 1976, smaller firms employed
only 8 percent of the R & D scientists and engineers w'aile the larger
group of firms employed 83 percent." The decline for small manufac-
turers is probably more significant, since these figures also include
R & D personnel in several non-manufacturing sectors (research laboratories)
which also employ less than 1,000 employees.
Relating to this theory, Hough, author of Technology Diffusion, in
a discussion of the decline in the number of patents issued to individ-
uals--80 percent in 1900, 40 percent in 1957 and 28 percent in 1967--
repeated comments by Edwin Mansfield, P.ofessor of Economics at the
University of Pennsylvania. Mansfield concluded that "this shift is
caused by technology's increasing complexity, more division of labor
among specialists to synthesize a new product, and higher cost of experi-
mental equipment and instruments.19
17McConnall, R. and Wallace C. Peterson.
Diversification. and Product Different
"National Science Foundation. Research and Development in Industry, 1976,
Washington, D.C.: NSF, 1977,
19 Ibid, reference #7, p. 39.
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Hogan and Chirichiello mentioned other difficulties that small
manufacturers encounter in their R & D efforts. There are major problems
in attracting and then keeping qualified persons for the R & D work.
Frequently, it is difficult for the small firm "to match the salaries .
. . fringe benefits and security offered by larger firms." Many of
these small companies must also depend upon the R & 0 professionals to
fill a number of roles and to be able to "shift between research, develop-
ment, and production."
They also state that those firms committed to R & 0 programs place
a high priority on their R & D projects and, "because of the expense
associated with maintaining diversified R & D efforts, most small compan-
ies will spend their R & u .x„11 ars in areas closely related to their
current business." Since these firms cannot afford "to finance very
many unsuccessful projects [they] concentrate their R & D efforts on
short-term . . . low risk projects. 1120
In addition, lack of capital and fluctuations in the economy have
caused many firms to cut back or eliminate their R & 0 programs. Small
firms, particularly during a sagging economy must frequently decrease
efforts in new product development and concern themselves primarily with
cost-saving process improvements.
Government R & D peocurement contracts can be a valuable techno-
logical resource for small business. Carolyn Hargraves noted in her
article on federal R & 0 expenditures that such opportunities offer some
20 Ibid, reference #15, p. 28.
1
6?
1
small businesses a chance to be introduced to unfamiliar technology, and
to have their employees gain new skills. These firms may be able to be
in on the birth, growth and use of brand new technology and methods.z;
These firms can sometimes capitalize on their early access to such
technology by capturing new markets for their improved products and/or
capabilities based on the new technology.
A number of studies have shown that few small firms have formal
library facilities and generally do not have any one person assigned to
acquiring technological information. It has b ,:^en found, however, that
firms doing more advanced R & 0 (i.e., high-techiology firms), tend.to  have
more interest in gathering and storing technicr.+ and scientific informa-
tion as a firm, or by individuals in such firms.
NASA Technology
The previous subsections characterized small businesses as receivers
and generators of technology. NASA's role as a technology source is
illustrated below with examples of successful transfer efforts. A
quantitative analysis of small business use for two of the agency's
technology transfer services is given in Section IV.
The following examples are taken from the TRIS Program's Space
Benefits 80-1, a compendium of documented transfer examples. They are
classified according to transfer mode, or how the transfer happened.
21 Hargrave, Carolyn Hooper. "Distribution of Federal Expenditures for
Research and Development: Implications for Small Business," Federal
Bar Journal, Volume 32 (Spring/Summer 1973), p. 187.
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The major modes for small businesses are contractor applications, person-
nel transfer, interagency projects, and formal transfer services within
the Technology Utilization (TU) Program. Transfer modes are significant
because they provide a basis for analyzing and managing transfer activity
from a technology source.
Contractor Applications. The primary type of contractor application is
when expertise, designs or practices developed by a small firm with NASA
funding are subsequently used in the firm's commercial activities.
Another type is when a large prime contractor retains (e.g., a patent
waiver) commercially useful technology that is later licensed to a small
business. Contractor applications have not been systematically investi-
gated nor characterized. Large firms, such as General Electric, have
been successful in strategies to win government contracts that support
the firm's long-term commercialization goals.
Contractor application examples:
An Ultrasonic blood flowmeter was designed to Ames Research
Center specifications by a small California manufacturer,
L&M Electronics. The non-invasive, directional flowmeter
used the Doppler Principle and ultrasonics to measure the
effects of high acceleration on distribution of blood in
the circulatory system.
	 Space applications include
passenger selection criteria for the Space Shuttle. The
company prototype, modified in response to an Ame's
contractor evaluation, was found to be the optimum instru-
ment for this measurement method. L&M commercialized the
modified design under the name Directional Ultrasonic
Flowmeter. About 10 to 12 units are sold annually for
$3,000 each with a smaller handheld unit priced at $395.
The units are primarily used for biomedical research, but
other diverse applications include coal industry use to
gage the flow of piped slurry, and use by food processors
to measure flow rates of various liquid food products.
One unit has been used in a heart-assist pump in an
emergency room. (Space Benefits 80-1, paragraph no. R-7)
Mass flowmeters for low gas flow were developed to meet
the specifications of an po o subcontractor for Lyndon
B. Johnson Space Center by Tylan Corp., a small California
manufacturer. Tylan introduced the gas flowmeter as a
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commercial product in 1978. In the mid-70's, the product
was used extensively in the U.S., Europe, and Japan for
process control and manufacture of semiconductors, as
well as in petrochemical production, medical instrumenta-
tion, heat transfer devices and thermodynamic analysis.
Currently, the semiconductor industry is the primary
customer for the flowmeters and flow controllers. Over
5,000 units are sold each year at an average price of
$500 aach. Growth in annual sales has increased from
$300,000 in 1965 to almost $3,000,000, Employment has
increased from 20 to 80 persons. The majority of the
company's business is based on fallout from the Apollo
Program.	 (Space Benefits 80-1, paragraph no. B-14)
New eroduction processes and desi ns for electronic systems
developed or Lyndon 3. Johnson Space Center, George C.
Marshall Space Flight Center and Jet Propulsion Laboratory
contractors by ELDEC Corp., included advanced designs for
systems that condition signals from onboard instrumenta-
tion. ELDEC, a small business located in Washington,
used the processes and designs to develop three new
product lines: onboard truck weighing systems, onboard
weight and balance systems for aircraft, and aircraft
fuel flow control systems. The first truck weighing
systems were used on logging trucks with over 2,000
systems sold at $2,000 each. Since 1975, the market has
expanded to include almost all types of highway transport
trucks. Current sales total 1,000 units per year at
$2,100 each. The weighing systems allow drivers to
maximize payloads while staying under legal highway
weight limits. The aircraft balance and weight systems
have been used on Air Force C-5A's and Lockheed L-1011's
and allow pilots to optimize aircraft trim settings and
minimize fuel consumption. 	 Sixty systems have been
installed on L-1011's for $12,000 each. The current
price is $13,000. Fuel flow control systems have been
used on Boeing 747's, Douglas DC-10's and some military
aircraft. ELDEC has been successful in expanding its
commercial product lines so that it is now a middlesize
manufacturing firm with almost 900 employees. (Space
Benefits 8C-1, paragraph nos. K-8 and M-13)
A Die Set for flared metal tubing was developed for NASA
Western Operations Off3ce. The Patent rights were waived
to General Dynamics Corporation, the prime contractor,
which soli the production rights to Dynaflare Industries,
Inc., a small California manufacturer. Dynatlare produces
a line of automated tube flaring machines. Retail costs
for its three models vary from $11,900 to $20,000. The
machines are used to fabricate heating, air conditioning,
hydraulic and oxygen systems. Machines have been purchased
by government and industry manufacturers. Customer
benefits include 25% savings in labor, 20% savings in
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fabrication costs, and increased reliability in precision
parts. It is estimated that the Navy is saving millions
of dollars in time and materials as a result of its use
of this machine. (Space Benefits 80-1, paragraph no.
B-35)
Personnel Transfer. As skilled individuals migrate from NASA-funded
employment into other economic sectors, they often adopt and apply
knowledge they developed during the NASA work. There are two major
types of personnel transfers. The most significant one for the small
business sector is when skilled individuals become entrepreneurs who
create or join small companies to develop new products or services with
their acquired knowledge. The other type is when the skilled individual
improves practices and/or designs for a new employer. The only examples
available for the second type are large businesses.
Personnel transfer example:
Heated s ace suit technology develo ped for Lyndon B.
Johnson  pace Center was used by a former contractor
employee to develop new product lines for Comfort Products,
Inc., a small Colorado manufacturer. The technology
included electric heating element designs, thermal and
electrical insulation materials, specialized fabrics,
flexible joint designs, and production processes. The
company produces heated protective clothing for use by
consumers involved in sports and recreational activities.
The original product, electrically heated "Lunar Gloves,"
were priced at $30 per pair. Currently the line includes
"FOOTWARMER II," a built-in heating system for ski boots
that retail for $80, and "PROFOOT" insoles that cushion
and insulate any type of footwear and sell for $3. The
insoles are included in selected models of Adidas and
Converse athletic shoes. T-)tal tales have doubled since
1976, and now exceed $1 million. A new line of nonfogging
heated ski goggles is to be introduced. (Space Benefits
80-1, paragraph no. C-13)
Interagency projects. The joint eff)rts by NASA and a second agency,
such as LANDSAT with the U.S. Geological Survey and weather satellites
with the National Oceanographic and Atmospheric Administration, are
generally designed to develop new capabilities related to the second
67
agency's legislative mandates. Two types of transfer activity occur in
this mode. The first is when the second agency's user audience acquires
and applies the output of new or improved services. This occurs, for
example, when small companies use LANDSAT data from the USGS facility in
South Dakota or weather satellite data from one of NOAA's services. The
second type is when small firms develop new products and commercial
markets that were prototype tested by the interagency project.
Interagency project example:
During 1975-1977, The Lyndon B. Johnson Space Center, the
Texa; Research Institute of Mental Sciences, United
Action for the Elderly, the University of Texas, LBJ
School of Public Affairs, the Texas Department of Public
Welfare and the Ford Foundation sponsored an experimental
project, called "Meal System for the Elderly," to demon-
strate that freeze-dried foods developed for NASA could
provide easy-to-prepare, nutritious and well-balanced
meals for senior citizens. Several small contract sup-
pliers participating in the project used Com ressed/Freeze
Dried Food technology originally developed or JOhnson
Space Center by the U.S. Army Natick Laboratory. Innova-
tive Foods, a small California firm developed a product
line for sale to major food processors and government
organizations. Oregon Freeze Dry Foods, Inc. develqped a
food system package for seniors called EASY MEAL.
Cartons of 12 complete meals are priced from $20 to $24.
Publicity from the inter-agency project led to the forma-
tion of a third company, Skylab Foods, Inc. in New York
to market modified versions of the meal system. Produc-
tion began in 1978 with approximately 100,000 meals being
sold in the same year. Customers are primarily homebound
handicapped and senior citizens. New product packages
are being developed for the blind, camps, and schools
without normal kitchen facilities and underdeveloped
	
countries.	 (Space Benefits 80-1, paragraph no. F-9)
TU Program services. The TU Program provides several services which are
used by small businesses to acquire potentially useful NASA technology.
	
These include:	 selective dissemination of documents, or Technical
Support Packages (TSP's), through announcements such as NASA Tech Briefs;
computerized retrospective searches and personal contacts through a
network of Industrial Applications Centers (IAC's), conferences that
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present selected technology to potential users; and personal assistance
through TU Offices located at each NASA Field Center. The majority of
small business transfers involve TSP's. Conferences and personal assis-
tance are less significant in terms of total transfers although these
transfer attempts are more often successful. Very few IAC transfer
examples are fully documented at this time.
TSP examples:
A Welder for fine sace wire was developed by Langley
Research enter. The TSP designating this technology was
used by Fibra-sonics Inc., a small Illinois manufacturer
to develop a butt welder for producing medical instrument
components. Thermocouple wires as small as 0.001-inch
diameter can be joined without buckling. The welding
technology saved $5,000-510,000 in development costs for
new production equipment. The benefits attained from
timely market introduction of improved products (estimated
at $50,000 since 1972), are expected to continue at
$10,000 per year. Other benefits include improvements of
instruments used in medical surgery such as cataract
removal.	 (Space Benefits 80-1, paragraph no. Q-18)
A Diode-quad bridge circuit desi n, developed by Ames
ReiiarCh center for use with soilsoild state sensing components
minimizes signal distortion, and performs well with
various transducers and permits the transducer to be
conveniently grounded. North American Aanufacturing Co.,
a small business in Ohio obtained a non-exclusive NASA
license and used the circuit design information to improve
its combustion control products.	 Improvements have
increased energy efficiency of furnaces used for indus-
trial space heating, copper smelting and iron and aluminum
shaping. Energy savings are estimated at 5% to 10%. By
1977 approximately 60 control units were sold @ $1,000
each. (Space Benefits 80-1, paragraph no. B-77)
A Power factor controller developed by George C. Marshall
Space Flight Center is an electronic control circuit that
can be added to AC induction motors to conserve energy.
It raises the power factor fr6m 0.2 to 0.8 by reducing
voltage to the motor during partial load operation and
achieves a 10-20% reduction in electrical energy required
for variably loaded motors. At least 10, mostly small
firms have obtained nonexclusive NASA licenses to manu-
facture this invention, and at ._ast 2 of those firms
have developed products and initiated market development.
Electronic Relays, Inc., a small Illinois manufacturer
has developed two controller models for industrial motors:
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one for 1/16-hp motors that sells for $5 and one for
100-hp motors that sells for $1,000 in large quantity
lots. Electronic Relays offers several product lines of
solid state relays for a variety of industrial uses and
has successfully introduced other important innovations
in recent years. W.J. Purcell Co. a small Ohio firm has
developed one model, a single-phase controller for indus-
trial motors, and is developing a three-phase model.
Widespread publicity for this energy conserving invention
has generated many inquiries from potential customers.
(Space Benefits 80-1, paragraph no. B-95)
Conference example:
A Bardons and Oliver, Inc. representative became aware of
the advantages of fluidic control devices while attending
the 1964 NASA Technology
	
M ization Conference held at
Lewis Research Center. The fluidic controls developed by
Lewis for rocket engines were used by this small Ohio
manufacturer to replace electronic controllers in its
line of turret lathes. The fluidic controllers are
manufactured at half of the cost of electronic controllers
and are simpler, more reliable and are easier to maintain.
Produced since 1967, the fluidic-controlled lathes sell
for $40,000 to $80,000. (Space Benefits 80-1, paragraph
no. B-8)
Personal assistance example:
Weed Instrument Company, Inc., a small manufacturer of
temperature sensors in Elgin, Texas, asked the SBA office
in Dallas for assistance in locating information on
chemical vapor decomposition of silicon carbide. The SBA
re erreW the company to the Lewis Research Center Technol-
ogy Utilization Office which located and compiled the
appropriate data. The information which included data on
insulation materials, techniques and efficiencies was
used by Weed Instrument Co. in the development of a new,
high temperature (over 3,000°F) sensor product. Because
of the SBA/NASA/ LEWIS assistance, the company was able
to identify a sealent with high temperature insulation
characteristics. Several hundred of the sensors have
been sold at prices varying from $800 to $1,200. Some
units have been used in coal gasification turbines. The
new product has helped the company to almost double its
size and increase its sales to over $1,000,000 in 1978.
(Space Benefits 80-1, paragraphs no. H-28)
The studies discussed in this and earlier sections show that clearly
defined technology acquisition patterns for small businesses cannot be
easily defined. Usage by individuals and by firms is extremely diverse
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and is subject to change over time depending upon many factors in the
business environment. The studies do indicate, however, that many small
firms of similar size, within the same industry and in similar stages of
growth, probably have like needs for management and technical information.
This suggests that it may be possible to identify, aggregate and satisfy
such needs with specifically designed technology transfer services.
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SECTION IV. SMALL BUSINESS AND THE TU PROGRAM
Small business technology transfer activity from two TU Program
Services is characterized in this section: Publications Program and
Industrial Applications Center (IAC) Program. These two services generate
the majority of transfers to the small business community through the
Agency's formal transfer efforts. The TU Program goal is to provide the
widest practicable and appropriate dissemination of new technology
produced by NASA.
Cost benefit evaluation studies were conducted in 1976 and 1977 for
these services.' ► 2+3 The following data are from these studies as well
as the TRIS Program data bank. 	 The subset of evaluation data for small
business was analyzed as part of the current study. These small busi-
ness data are reasonably representative of Ae subpopulation of TU
Program small business clients, although the evaluation random sample
was selected from the whole population rather than this subpopulation.
Publications Program
The primary components of the Publications Program are its announce-
went formats and the technical documents, or Technical Support Packages
'Johnson, F. Douglas, et al. NASA Tech Brief Pro gram: A Cost
Benefit Evaluation. Denver,o ora o: Denver esearc 	 nstitute,
n vers ty o enver, May 1977.
'Anderson, Robert J., Jr., William N. Lanen, Carson E. Agnew, et al.
A Cost Benefit Anal si if Selected TechnoloQy Utilization Office
rograms, Princeton, AewJersey: Rathtech, Inc., November 1977.
3Johnson, F. Douglas and Martin Kokus. NASA Technology Utilization
Program: A Summary
 
of Cost Benefit Studies. Denver, Colorado: Denver
ResearchInstitute, University of enver, December 1977.
A
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(TSP's), which are announced. The current format is NASA Tech Briefs, a
quarterly journal of one page Tech Briefs organized according to tech-
nology categories. Reader service cards are included for making TSP
requests.
Each issue of the Tech Brief journal contains about 100 new tech-
nology items. There are TSP's associated with 80 percent of the Tech
Briefs and the others provide a self-contained description of the tech-
nology. The journal is designed to serve as a current awareness medium
and problem solving tool for the user. In 1979, about 63 percent of the
43,000 subscribers were located in facilities with under 500 employees.
It is not known what proportion of these are small facilities for large
companies as compared to small independent businesses.
Between 1963 and 1976, Tech Briefs were published separately and
other formats were also used to announce new technology. Another format
was TU Compilations which were booklets to announce TSP's aggregated by
specific technical area (e.g. Cables and Connectors, or Digital Circuits
for Computer Applications). Originally, TU Compilations announced
technology items that were not reported in Tech Briefs, later they also
included items which had previously been announced through a 'Tech Brief.
The Small Business Administration, in cooperation with the NASA TU
Program, has also experimented with a number of announcement formats in
its efforts to transfer aerospace technology to the small business
sector. One of the early formats was an SBA version of the TU Compila-
tion. A compilation on electronic components was particularly success-
ful in establishing long-term use patterns by small businesses of Pub-
lication Program services. Between 1970 and 1972, TSP's were announced
biweekly in Commerce Business Daily. The SBA also used flyers
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and brochures which provided brief summaries for NASA Tech Briefs aggre-
gated by subject areas.' Reader service cards were also included in the
SBA formats and large numbers of TSP's were often requested on individ-
ual cards. The SBA formats were frequently used by individuals in large
firms.
From 1970 through 1977, NASA facilities received over 400,000 TSP
requests through the various announcement formats (see Table IV-1 below).
Since then, NASA Tech Briefs has generated about 200,000 TSP requests
annually.
TABLE IV-1. NUMBER OF TSP REQUESTS, BY MECHANISM
TECH I
BRIEFS
TU
COMPILATIONS
SBA
PUBLICATIONS TOTALS
1970 9,791 6,300 -0- 16,019
1971 10,921 24,994 15,200 51,115
1972 10,219 32,618 51,471 94,308
1973 10,633 11,224 28,968 56,825
1974 11,000 30,832 3,814 45,646
1975 9,036 13,225 235 22,496
1976 19,990 21,199 8,077 49,266
1977 53,557 3,316 32,235 89,108
135,145 137,408 146,300 418,853
Based on information from the TRIS data bank, approximately one-
third of the TSP requests are from small (less than 500 employees)
manufacturers Small manufacturers in four groups account for over 60
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percent of all requests from small manufacturers: fabricated metal
products; non-electrical machinery; electric and electronic equipment;
and instruments and related products. (See Table IV-2 below).
TABLE IV-2. SMALL FIRMS TSP REQUEST BY STANDARD INDUSTRIAL
CLASSIFICATION (SIC)
STANDARD IOUSTRIAL CLASSIFICATION GROUP
28-Chemicals and Allied Products	 1,320
34-Fabricated Metal Products	 1,769
35-14achinery, Except Electrical 	 3,077
36-Electric and Electronic Equipment 	 5,197
38-Instruments and Related Products 	 2,044
5X-Wholesale and Retail Trade
	
1,162
SX,7X-Services
	
2,286
Other	 3,576
Total	 20,431
n = 73, 015
The SBA flyers have proven most effective in generating TSP requests
from small businesses. In 1976, for example, 84 percent of the TSP
requests generated by the SBA FA Series Flyers came from small business.
However, they appear to be quite inefficient in transferring NASA t jech-
nology to small manufacturers. Some of this inefficiency may be due to
overly brief descriptions of the technology and a few titles which may
have been misleading to some requesters. The TU Program announcement
formats produced small business TSP request rates ranging from a low of
22 percent (1972 TU Compilations) to a high of 29 percent (1976 TU
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Compilations). In 1976, 26 percent of the TSP requests generated by
NASA Tech Briefs came from small business.
Industrial Application Ce,ennt_ers
The second major TU Program service is provided by seven Industrial
Applications Centers (IAC's)*. These IAC's provide a variety of infor-
mation search services to fee-paying clients. The basic service consists
of computerized retrospective searches (RSS) of NASA and non-NASA infor-
mation systems performed by the center's technical staff in response to
specific questions from clients. The IAC's differ in how the RSS is
produced and prepared for the client. Three basic types of RSS are
available: NERAC deals mostly in quick searches where the computer
output is reviewed by NERAC personnel for relevance only (level 1 search);
NIAC/USC uses the more recently developed interactive search method
where the client participates in developing the search strategy at the
computer terminal (level 2 search); and the other IAC's also produce
searches which are edited and repackaged (level 3 search).
The SBA has been funding small business search services for the
last few years at NIAC/USC and NERAC. The State of New Mexico funds a
similar service at TAC. These free services have been well received in
*Formerly called Regional Dissemination Centers: Aerospace Research
Applications Center (ARAC), Indiana University-Purdue University at
Indianapolis, Indiana; NASA Industrial Applications Center, University
of Pittsburgh, Pittsburgh, Pennsylvania; New England Research Applica-
tions Center (NERAC), the University of Connecticut, Storrs, Connecticut;
North Carolina Science and Technology Research Center (NC-STRC),
Research Triangle Park, North Carolina; Technology Applications Center
(TAC), the University of New Mexico, Albuquerque, New Mexico; NASA
Industrial Applications Centers, University of Southern California
(NIAC/USC;, Los Angeles, California; and Ke--r Industrial Applications
Center (KIAC), Southeastern Oklahoma State University, Durant, Oklahoma.
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parts of the small business sector. No systematic analysis has been
done to find out which small business markets are being served most
effectively.
An additional IAC service was added in 1976 to complement the
literature search services. Retired NASA management personnel are used
as technical coordinators to assist in the client's problem solving
process. Thpir experience in solving problems and awareness of NASA
experts at various locations are utilized when client's questions can
not be answered properly by search methods. A coordinator is located at
each of NASA's major Field Centers.
Small businesses also obtairr NASA technology through TU Program
services such as Application Engineering Projects, Application Teams.
Computer Software Management and Information Center (COSMIC), confer-
ences and personal contracts. These services are not heavily used by
small businesses and detailed evaluation results are not available to
characterize small business usage.
Program Benefits
The TRIS evaluation studies in 1976 and 1977 were based on tele-
phone interview data for random samples of service users. Over 700
interviews were completed. Table IV-3 shows the sample sizes and serv-
ice populations which were sampleu.
Three application modes were identified in the sample data as major
categories for recipient use of a TSP or RSS:
Mode 0 - No application was or will be attempted and user's invest-
ment was negligible;
Mode 1 - The package was used only as a source for information
content which was available from other sources; the only
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TABLE IV-3. SAMPLE POPULATIONS AND SIZES
INFORMATION NUMBER OF
PRODUCT TRANSACTIONS	 SAMPLE
TRANSACTION 1971- 1976	 SIZE
TSP Request(')
o Tech Brief 56,900	 180
1976 Tech Brief;
1973 Tech Brief
o Tech Brief Journal	 12,250	 90
1976 Tech Brief Journal
o TU Compilation 	 134,100	 90
1976 TUC;
1972 TUC
o SBA Publication 	 107,750
	 89
1976 SBA Flyer
1972 SBA c-1 Series
1972 SBA %0-1 Series
Subtotal 13^ba3
Retrospective Search (IAC)(2)
o Level 1 (Reviewed Only) 	 7,000
	
103
o Level 2 (Interactive)
	 850	 90
o Level 3 (Edited)
	 7,700	 58
Subtotal	 15,550	 251
(1) Samples were drawn from transactions that occurred in 1971, 1972,
1973, 1974 and 1976.
(2) Samples were drawn from transactions that occurred in 1976.
78
allowable economic effects are due to acquiring the
package through a TU service as compared to other pos-
sible sources; and
Mode 2 - Technology from the package was, or will be, used in a
product, process, or service; another technical alte rna-
tive would have been used without the transaction and
allowable economic effects are calculated from the differ-
ence in results with and without the transaction.
It should be noted that	 2 refers to applying the NASA tech-
nology described in the information product. Since the go:ll of various
services is to facilitate the use of NASA technology in new applica-
tions, the cost efficiency of a service is enhanced by reducing the
proportion of Mode 0's and increasing the proportion of Mode 2 applica-
tions.
The expected net benefit from each information product type in each
application mode appears on Table IV-4. These values were calculated as
95 percent confidence lower bounds from the sample data. The magnitude
of net benefits in Mode 2 depends, in part, on the investment cost to
apply the technology from the TSP.
Aggregating data from all Publication Programs, small businesses
were not as successful as large businesses in applying NASA technology.
Their sample data proportion of Mode 2 applications was 5 percent, less
than half the percentage for large businesses. As a result, the expected
net benefit per TSP for large businesses was over twice the expected net
benefit per TSP for small businesses: $1,560 for large versus $740 for
small.
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TABLE IV-4. EXPECTED NET BENEFIT VALUE PER
ITEM BY APPLICATION MODE*
ITEM
	
APPLICATION MODE
	
0	 1
TSP	 $0	 $120	 $13,500
RSS	 $0	 $580	 $22,400
*In 1976 dollars.
Note: Mode 2 expected values include the entire net benefit
stream generated by the information product. For
example, if a small company invested $2,000 in 1972
to use a TSP on welding and realized annual cost
savings of $1,000 in 1973 through 1979, these yearly
results were discounted, or compounded, to their
1976 value and the final net benefit value represents
the entire net value of the stream in 1976.
As with other investment opportunities, small firms have less to
invest than large ones so the net benefits to small companies were
generally not the largest values in any data set. However, small firms
often realized net benefits in the range of $5,000 to $30,000 from
applying the technical contents of the TSP (Mode 2).
Small non-manufacturing firms were relatively inefficient in apply-
ing NASA technology. For these firms, the expected net benefit per TSP
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was $40, or approximately 5 percent of the corresponding benefit for
small manufacturers (see Table IV-5 below).
TABLE IV-5. SAMPLE DATA MODE DISTRIBUTION
FOR SMALL MANUFACTURING/NON-MANUFACTURING FIRMS
SMALL MANUFACTURING FIRMS I SMALL NON-MANUFACTURING FIRMS
Mode 0	 53.4%	 66.7%
Mode 1	 39.5%	 33.3%
Mode 2	 5.1%	 0
	
n=92	 n=24
Several observations can be made about small manufacturers' use of
NASA technology by comparing the sample data mode distribution for the
various TSP announcement mechanisms. The change in formats from indi-
vidual Tech Briefs to the Tech Brief journal in 1976 improved the effi-
ciency of this transfer service. With the individual Tech Briefs, the
small manufacturer's Mode 2 proportion was abot:i: 2 percent, but in the
first year of its introduction, the journal increased this proportion to
almost 7 percent. This increase indicates that the announcement format
significantly affects the chances for technology use. Since small firms
rarely employ librarians or other information specialists, the respon-
sibility for obtaining relevent technical input from external sources is
shouldered by an employee who has other primary responsibilities.
Often, this individual is the president or a top manager who has little
time available. Thus, the ease with which the information
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gcan be reviewed and stored for future reference is a factor which
impinges on the probability that the technology contained in the infor-
mation product will be applied (see Table IV-6 below).
TABLE IV-6. SMALL MANUFACTURER'S APPLICATION MODE
DISTRIBUTION BY ANNOUNCEMENT FORMAT
TECH TECHNOLOGY
TECH BRIEF UTILIZATION
BRIEFS JOURNAL COMPILATION SBA
Mode 0 35% 60% 37% 74%
Mode 1 63% 33% 48% 26%
Mode 2 2% 7% 15% 0
n=17 n=15 n=22 n=38
TU Compilations appear to be over twice as effective as the Tech
Briefs journal in transferring NASA technology to small manufacturing
firms, although the journal's subscriber population was not well dev-
eloped when the sample was taken. The SBA Flyers appear to be quite
inefficient in transferring NASA technology to small manufacturers due
in part to their brief form and a few ambiguous titles.
The sample data for IAC RSS clients do not provide as much detail
for analysis of small business usage. It was not possible, for example,
to analyze the usage by industrial sector. The results indicate a
higher proportion of technology use by small businesses at a higher unit
cost to the Agency. Aggregating the sample data for RSS's performed by
four IAC`s--NIAC/Pittsburgh, TAC, NERAC, NIAC/USC--small firms compared
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favorably with medium/large firms. The aggregate proportion of Mode 2
applications was 16 percent for small firms, and 21 percent for large
firms (see Table IV-7 below).
TABLE IV-7. SAMPLE MODE DISTRIBUTION FOR RSS TRANSACTIONS:
SMALL VS MEDIUM/LARGE FIRMS
SMALL FIRMS	 I	 MEDIUM/LARGE FIRMS
Mode 0 0 0
Mode 1 84% 79%
Mode 2 16% 21%
n=122 n=78
The edited, repackaged Level 3 RSS, in some cases including the use
of an IAC Technical Coordinator, was the most effective in transferring
NASA technology to small firms. The small business proportion of Mode 2
applications for Level 3 RSS's was 35 percent, over twice the rate for
TSP's and other RSS products (See Table IV-8 below).
TABLE IV-8. SMALL BUSINESS' APPLICATION MODE DISTRIBUTION BY RSS LEVEL
RSS-1 RSS-2 RSS-3
(reviewed for (client (edited-
relevance) interactive) repackaged)
Mode 0 0 0 0
Mode 1 92.7% 83.7% 64.4%
MOne 2 7.3% 16.3% 35.6%
n=51 n=40 n=31
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The small business sample data for individual IAC's was also
reviewed. The subsidized small business services at TAC and NIAC/USC
generate high proportions of Mode 2 applications. The interactive
searches at NIAC/USC are particularly useful for introducing small
businesses to new technology acquisition methods.
The last result from the evaluation data concerns the cost to
produce user benefits. The Agency's unit costs depend on the service
involved and how many transactions are produced from relatively fixed
costs for each service. The users' costs are in the form of an invest-
ment to acquire, read, adapt and apply the technology contained in a TSP
or RSS. This represents a risky investment since it is seldom possible
to predict she usefulness of NASA technology before the investment is
made. The variation in actual user costs and net benefits is quite
large for all users. Table I4-9 shows the aggregate results for large
and small business users. The correlation coefficients are above 0.9.
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$2 $180 $110
$30 $260 $640
$75 $270 $600
$65 $330 $910
$100 $250 $1,300
$130 $320 $1,740
$550 $870 $4,900
"E
t
TABLE IV-9. NASA COST, USER COST, AND USER NET BENEFITS PER
TSP OR RSS TRANSACTION*
AVERAGE NASA	 EXPECTED USER	 EXPECTED NET
COST PER	 COST PER	 BENEFIT PER
PRODUCT ME
	 TRANSACTION	 TRANSAVION
	
TRANSACTION
TSP's
SBA Announcements
TU Compilations
Tech Briefs (single)
NASA Tech Briefs
RSS's
Level 1 (reviewed)
Level 2 (interactive)
Level 3 (edited)
*In 1976 dollars.
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SECTION V. OBSERVATIONS AND RECOMMENDATIONS
The previous sections summarized much of the available information
about small businesses and their use of TU Program services. This sec-
tion presents several observations and recommendations related to iwiprov-
ing Program services for this large group of potential users.
Many small businesses and particularly small manufacturers may not
be aware of the TU Program services, and/or may be aware of it, but may
not be using it for a number of reasons. For example, the technology
packages disseminated by NASA present a risky investment opportunity to
small businesses which have fewer chances than large businesses to make
mistakes and learn from them. In addition, some small business ptrsons
resist assistance from external sources. The various factors which
account for the diversity and sometimes limited technology acquisition
patterns of small business include managerial time constraints and
capital limitations. But, since many small firms have a genuine need
for technical and management information, the addition of Program services
designed to satisfy specific market needs within this group can be
potentially beneficial tc the TU Program, the small business sector and
eventually, the national economy through increased productivity.
Small Business Market Development
While NASA technology is not expected to have a major economic
impact in the small business sector, it might be disseminated in ways
that increase total user benefits without significant increases in
Program costs. The small business market is too fragmented to be served
efficiently by a single small business service. The cost of providing
IAC RSS's, for example, to large numbers of individual small firms would
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be high and may not he necessary. A better alternative might be to
identify and develop market segments which can he served with semi-mass
produced, appropriate technology packages containing Tech Briefs or IAC
search results. These could be repackaged from the existing services to
fit markets aggregated by similar use situations (e.g., small electronics
manufacturers).
Small manufacturers, the largest single potential market within the
small business sector, have shown a high proportion of Mode 2 applica-
tions, yet overall small use of program services. Selected types of
small manufacturers within this large group could be identified for
targeted dissemination of information (TDI) via Tech Brief packages
which could include process, product or management technology matched to
identified technological as well as managerial needs of the user group.
TDI packages patterned after the successful TU compilations could be
designed to match the needs of the homogeneous types of users within or
across industries. The TRIS Program is conducting an experiment to
obtain more information on potential TDI services. The matching process
is being developed from previous TRIS research concerning technology
classification, pattern analysis for successful transfer activity, and
transfer example data from the Program files. It has been verified that
Mode 2 applications can be predicted five imes more often than they
occur at random among TSP requests. These results have not been special-
ized to small manufacturers but it should be possible to reduce the
small business risk by selecting TSP's which are most likely to be used
and by providing illustrative examples for how the technology can be
used.
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TDI packages based on process technology could be especially
helpful to some small manufacturers, particularly during sagging economic
periods when they have, by necessity, decreased interest in expansion
and increased interest in cost-saving types of technology. Since the
majority of NASA TSP's provide cost-saving information, TDI packages
with process technology might be useful during these periods to some
types of industries and firms, particularly Type B and less frequently,
Type A and C. While cost-saving technology is useful to some firms at
any time, increased dissemination of process technology during periods
of recession would be appropriate because the majority of small firms
lack capital for new product R & D.
Product technology could be useful to Type B firms that do not have
funds available to perform their own R & 0, but that need to improve, or
expand their present line of products with proven technology, technology
that would require little investment and adaptation for conversion into
commercial and patentable product; with a higher probability of profit.
While this information would sometimes be useful to Type A firms, other
firms, Type C, with higher technological needs would probably be inter-
ested in more extensive and more frequent dissemination of related
technology to meet their larger appetites for technological information.
IAC's might be able to develop new services for small manufacturers
based on successful TDI packages when the target audience has a continu-
ing, well-defined need for technology. More data are needed to develop
a better understanding for what small firms are most likely to use what
sorts of technology through IAC services. The development of standard-
ized, rather than custom, products appears to be the most cost efficient
approach for IAC's to use in the small business market.
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Small business leadmrs have stated that patent and marketing infor-
mation are two other areas where small business needs help. Marketing
data bases are available and used by IAC's now, and patent searches of
the NASA base could be made available. As noted above, however, standard-
t	 ized products appear to be more likely as potential small business
services and it is not clear how these types of data can be formatted as
standard products which are useful to a variety of small business clients.
An SBA data bank, which is presently in a formulation stage, will include
current data on small business, statistics relating to numbers and types
of businesses in various regions, with other information which could
help a firm in its decisions concerning the use of technology and the
evaluation of its profitability. It may be possible for the IAC's to
use this SBA data bank in developing specialized products and markets in
the small business sector.
The IAC's appear to have good potential for transferring NASA
technoloqy to small firms. The subsudized programs at NIAC /USC, NERAC
and TAC can provide data which could be used to show other small firms
what they can expect from IAC services. This technique has been used by
NIACASC and TAC with some success in their efforts to attract small
business clients. Further study of these programs should provide data
to facilitate wider market acceptance by small manufacturers who cannot
afford major investments in either information acgO sition or R & 0.
Success patterns for these IAC programs could be described and made
available to other IAC's for adaptation and use in their own market
areas.
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NASA Maog^gement Technology
Since management problems account for the majority of small business
failures, it is safe to say that management technology could be of value
to most small firms during some periods of their growth, and especially
for young, high-technology firms which experience the greatest and
fastest change in their growth patterns and with accompanying increases
in management demands. The first few years of a firm's operations are
the "make, or break years," therefore, it is likely that firms in operation
for less than five years would pro!)aoly have the most urgent ant perhaps
most similar needs for such information. Many older firms, though not
immune to management problems, also require such information, particularly
if their growth i s continuous, or if their growth patterns have changed
considerably in short periods. If no change has occurred, a lack of
proper management techniques could also account for the static situation.
These older firms may have very different management needs than younger
firms within the same industry, but may have some similar needs as firms
of the same age and size in other industries.
NASA has documented and disseminated various engineering management
techniques developed for the Agency's missions. The total number of
management TSP's, however, is small compared to the number of product
and process TSP's. In order to estimate how many management TSP's have
been developed, a computer search was initiated using 10 management key
words: accounting, administration, decision-making, inventory, manage-
ment, organization, personnel, policy, scheduling and training. The
results of this search appear in Figure V-1 which shows the number of
management- related TSP's announced by year from 1966 through 1977. A
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small number of examples included in Space Benefits 80-1 show that small
firms can benefit from applying this technology.
1966	 67	 68	 69	 70	 71	 72	 73	 74	 75	 76	 77
Years
FIGURE V-1. MANAGEMENT TSP'S PRODUCED BETWEEN 1966-1967
A special effort to develop better reporting methods, packaging and
dissemination for the Agency's engineering management technology could
have two beneficial results related to small business. First, how-to
publications with simplified engineering management systems and techniques
coup' probably be used by many small manufacturers to reduce costs and
increase their survivability. Second, such publications could also
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provide a way to familiarize the Agency's new small business contractors
with NASA management practices and expectations.
The major problem with increasing the number of engineering manage-
meet TSP's is in finding reportable new technology of this type. New
management techniques are reported less often by NASA personnel and
contractors because they are less well-defined and less frequently
documented than other engineering technology. Furthermore, the reported
items are often complex management systems which are too expensive for
small businesses to use.
Small Business Contracting
The use of NASA contract- related technology by small business was
illustrated by examples in Section III. No systematic study of this
transfer mode has been conducted to see if there are ways for the Agency
to accelerate small business growth through its procurement acitvity.
If this result could be achieved via contracts, the potential long term
benefits are twofold: (1) greater cost efficiency in NASA procurement
through the development of competitive, small business industries to
produce some goods or services (e. g., solar cells) required by the
Agency; and (2) greater total economic benefits through fundamental,
long-term impacts on small, growing businesses as compared to minor, 	 t}
short-term impacts on large firms.
	 l
t
The first possibility is illustrated by the pavement grooving
industry which the NASA Langley Research Center helped develop during
the 1960's. The industry is about 12 years old, has about 10 small
f°	 companies, and grosses between $6 and $10 million annually. This
relatively small cost has paid for grooving over 40 percent of the	
3
nation's 400 airports controlled by the Federal Aviation Administration,
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as well as many highway sections which are most dangerous when wet. The
benefits (e.g., 80 percent reduction in California's wet highway
accidents on grooved sections) far outweigh the grooving costs to the
federal government. A competitive grooving industry, made up of small
firms, is providing the government with a cost efficient way to increase
aviation and highway safety. If technology diffusion activity of this
sort can be repeated and directed, the Agency could develop new tech-
niques for managing some procurement costs. The NASA Lewis Research
Center is experimenting along those lines with a commercialization
clause in its procurement of some gas turbine instrumentation. The
various experiences and possibilities for stimulating growth in small
business inaustries could be investigated for success/failure patterns
and potential experiments to develop the concept further. This sort of
small business procurement could also satisfy new requirements in the
Small Business Innovation Act regarding small business prime contracting.
The historical role of small entrepreneural companies (i.e., Type C
firms) in the evolution of new industries is significant. The U.S. auto
industry, for example, had about 1,500 small manufacturers in the early
1900's. The evolutionary process for a new industry typically starts
with a nu!aber of variations in designs and practices to satisfy market
demands. Some variations are better suited to market and financial
conditions than others. Some firms grow under the existing conditions
and others fail so the mature industry typically consists of a few large
producers of standardized goods. It is much easier and cheaper to
introduce new designs or practices in the early stages of an industry's
evolution than it is in the later stages. It is also more difficult to
predict which design or practice will be the most useful, so the safest
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approach is to create multiple starts. As a transfer mode, small busi-
ness contracting is a risky investment for NASA's technology transfer
resources and the expected benefits may not occur for 5 to 24 years.
Summa!
There are three reasons why W.'4 might consider developing a more
active effort to enhance small bus. ass transfer activity. First, the
TU Program can probably increase its cost benefit performance most
easily by developing small business market segments for its services.
Second, the Agency's procurement might be more cost efficient if
competitive, small business industries could be developed through
contracts to supply some types of products or services. Third, should
successful methods be developed for transferring government technology
to small businesses, they are potentially usable by other agencies for
the same purpose. Although NASA technology will probably not produce
major economic impacts in the small business sector, the TU Program can
contribute significantly to a better understanding of how different
transfer methods work simply by experimenting with various ways to
pursue its dissemination goal.
In conclusion, past experience by TU Program transfer services
provides more information on large business users of the services. The
small firms have a different usage and success pattern so it has been
difficult to develop this large heterogeneous market of potential users.
With the data collection and analysis methods now available, these
difficulties do not appear to be too serious and it should be possible
to improve the Program's performance in generating small business transfer
activity with reasonable efficiency.
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WNLT! MUSE CONltRENCE ON SMALL BUSINESS
USUL RECONKOMATIONS
^.l1PITAL FORMATION i RETENTION
	
1.	 Replace the present corporate and individual income tax
	
(1)	 schedules with more graduated rate scales, specifyinq the graduated
corporate tax scale up to $500,000.
	
2.	 Adopt a simplified accelerated capital cost recovery system
to replace the present COWL" Asset Depreciation Range (ADR) regulations,
	
(2)	 with provisions such as (A) immediately expensing capital costs less than a
specified asaunt, (B) imm"Lately expensing government mandated capital
costs, and (C) the creation of a maximum annual benefit that may be
derived from the system.
	
3.	 Revise estate tax laws to ease the tax burden on family-
	
(4)	 owned businesses and encourage the continuity of family ownership.
	
4.	 Provide for a tax credit for initial investment in a small
	
(7)	 business, and permit deferral of taxes for roll-overs of investments
affecting small businesses.
S. Provide tax incentives in the form of a new security called a Small
	
(9)	 Business Participatinq Debenture (SBPD) to provide a source of capital
for small businesses.
MINORITY BUSINESS DEVELOPMENT
6. The President, by Executive Order, and Congress, by legislation, shall
	
(14)	 establish mandatory goals for all 
Federal procurements and Federal funds
or grants to states, localities, and public a.d private institutions, on
a contract-by-contrac* or agency-wide basis for small businesses (35t);
minority-owned (Black, Hispanic, Native American, Asian Pacific American,
and other racial minorities) businesses (15%); and women in business (10%).
7. The President shall direct the Office of Management and Budget (OMB) to
establish, as part of the budget process, a formal reporting and goal
setting system, requirinq all departments and agencies to specify and
separately make public the resources they plan to make available to
small businesses , minority-owned (Black, Hispanic, Native American,
Asian Pacific American, and other racial minorities) businesses, and
women in business. The departments and agencies shall also be mandated
to ?ublicll report the levels of attainment of these goals.
3. Congress ind the Executive Branch shall ensure the affective implementation
and enforcement of PL 95-507 by adopting the following changes/re=ommerda-
tions: (1) recuirina the law or imolementina regulations to orov 4 Ae that
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the primecontractor
 sot torsa a aarratzve aescrspuon or the sue-contract
or sub-eaitract isssu and (2) gi" the Associate Administrator for
HIAOrity SuSiness, within the SBA, the clear authority to enforce and
monitor compliance with n 9S-S07.
9. Congress shall (1) adopt a SSZC AM MMZC ravee=Ut Tax Credit Act
to provide a SOS tax credit for corporations and individuals who
invest in any issue of equity securities of S12Cs and licensed !Kt MS.
and (2) authorise .49n=s to borrow long-term loans from the Federal
Financing tank at subsidised interest rites.
10. The president, by lwcative order, or Congress. by legislation, shall
establish a National cKinori,ty teoaomic commission to provide a
centralised locus to the Federal effort to assist minority business
enterprise. This Commission, a majority of which shall consist of
eon-gowsnnsent contractors, shall report directly to the ?resident.
IHNOV)1TION AItG '^101,OGY
11. Support and urge passage of S. 1960, the Small tssiae__"s tanovat1w Act
of 1979, and companion bill K. R. 3607, as presently ds.tfted with flexi-
(6)	 bility for minor future ametsdmsnts, aoverinq: small business research
and development sat-asides: small business innovation and research
programs (as already encompassed by H. R. 5126 and S. 1074); patents,
retention; amendments to the T-tarnal Revenue Code: and rsqularary
flexibility.
12. Uistiaq Federal research and development peftcuremsnt, assistance, and
tax laws and policies must be modified and new laws enacted to:
1) eliminate unfair advantsges enjoyed by governmental agencies. non-
profit organizations and educational institutions which compete with
innovative small business in pnevi.dinq goods and services and, 2) mandate
statutorily a national policy of reliance an small business, 3) prevent
the Federal government from disseminating proprietary information,
4) prevent the Federal government, through the use of its own personnel
including Federal Research Centers, from competing with small business.
13. iacrsaae the amount of Federal research and development prima contracts
awarded through small business set-asides by one percent per year of
accts agency ' s research and development budget, until the dollar value
of the set-asides reaches at le-ast ten percent of that agency ' s total
annual research and development budget.
A. -larify the "prudent man rule" to Sroaden it and insure that secur-tier
f
of small issuers are not excluded :xom those securities eligible for
p+::chass :y funds subject to MISA, and exempt those secis:_:iss `rom
Planned asset requlation issued by the Department of Labor.
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IS. Institute specialised capital gains treatment for generative capital
invested in technology based firer starting with 23% in the first year,
decreasing by St per year to sera after five years and, further, defer
taxation an such gains whenever the proceeds from was of investments is
reinvested into a small business within the next twelve sontht.
INFLATION
16. &&lance the Federal Budget by statute in Fiscal Year 1981 by
(3)	 limitinq total Federal spending to a percentage of the =P, commencing with
201 and declining to 15t.
17. Reform the Social Security System by includinq, where
constitutionally possible, all public am private sector amployees as
(g)	 contributors and more closely tie benefits to contributions to move the
system toward acturial soundness. Limit benefits to the original old-age
and survivors benefits. Freese the tax base and tax rate at the January
1980 Level. Eliminate double dippinq.
18. Revise minimum wage standards by freesinq standards at January, 1980 levels
(13)	 and establishing a two-tier minimum wage by exempting teenagers, seasonal
workers and part-time workers.
19. Repeal thn Davis-Bacon Act.
20. Provide greater incentives for savings and investment by C iminating income
tax on investments and interest income up to 510,000.
vETE MS
21. The Pre3ident shall issue an executive order providing for the full
and eff*"tve implewsntation of the provisions of the Small Business
Act providin, for "special consideration" for veterans (Part 116,
Subpart A of title 87, United States Code, PL 93-237); to-assist in
carrying out the -.veterans "special consideration" provisions such
executive order shall establish within the Small Business Administration
an intern& veterans , Business Committee, the majority of whose members
shall be veterans and whose purpose shall be to advise and assist the
SBA in the development and implementation of programs and the formula-
tion of policies necessary and appropriate to carry out the veterans,
"special consideration" provisions of the Small Business Act and
regulations pertaining thereto.
Such executive -,rder shall require all appropriate agencies and depart-
ments of the Federal ;overament which enga7e in business assistance
activities, such as procurement authority, to provide "special
consideration" to veterans in order to signifit,;antly improve the
quality of assistance to veterans and to provide .uppor= to veteran-
owned businesses.
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22. The Presid ot sbould establish an Interagency Committee on veterans in
business. Not mace than one third of such committee shall be non-
voters".
22. 15% of all Federal Procurement contracts and 15% of all SM Oirec, and
Guaranteed Loan Program Funds shall be set aside for veteran appLicants.
The SDA shall be responsible for utilising the procurement autoaatit
selection system (PAri) and other federal procurement 'source listings
to iAplement veterans set-asides.
24. All lagislation or regulations affording special treatment for -seen.
minorities, the socially and economically disadvantaged or other special
groups. should be ascended to also provide priority for qualified
veterans. including disabled veterans. 2ualaied veteran status alone
shall entitle the veteran to equal treatment and inclusion in any such
category or class.
:5. SM regulations shall include all disabled and/or Vietnam veterans in
their definition of "socially and economically disadvantaged."
MCUAL P9=RSM£NT
26. The Federal Government snail be required by statute to
coat--act out to shall business those supplies and services that the
private sector can provide. The government should not compete with the
prZVata sector by accoaplisainq these sffor-s with its *wn or non-profit
personnel and facilities. small business generall y - 50% which shall
include the following: sonority-owned businesses L5%, business awned by
women 10%.
27. Procurement agencies should break down large requ=esents ( including those
for research and development) into smaller parts where feasible to permit
solicitation frm, and award to, small. businesses.
28. The Federal Government should coat--act out supplies and services to
private industry (particularly small and minority business) and should
:not compete with the private sector either through the use of its own
personnel or through non-profit organizations such as the Federal Research
Centers, educational institutions or other non-profit entities.
29. The Office of rtderal Procurement Policy should develo p a
new set of procurement regulations applicable to proctxements under a
special amount frcm all businesses. This "second -tier" regulation should
eliminate clauses, procedures, =sporting requirements, etc., applicable
to large systems procurement which are currently im sed on small busi -esses,
as well; and to the extent possible, apply to subcontracts with small
businesses.
30. Congress should adopt 1a9i5lat 4 on sstablisning Separate manfato.: gca:s
for all federal procurements and federal !ands or grants to states,
localities, and public and ?r: ,^*ate .nsti_st.ons on a contract by
contract basis or agar cy-wide basis for small business ;35%l. 'niaor_ty-
owned (Black, Hispanic, Native American, As:.an ?aci_•ic Amer_.-an or other
racial Zizoritits) businesses ( 15%), and women i- business (111,).
t
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31. The Federal Government should open public lands to energy exploration and
production under regulation which provide reasonable environmental
protection with:
(a) a 30% small business set-aside
(b) fixed time limits for statutory environmental analysis
(c) a S-year limit on lease terms to encourage rapid development
32. Government must use any new tax income from energy production and development
for the future production and development of energy in the private sector,
until the U. S. is energy self-sufficient. Small business should have tax
exemptions and appropriate set-asides.
33. The U. S. Government shall encourage the immediate expansion of nuclear and
coal-powered electric generating capacity. Research efforts directed toward
power technology should be expanded.
34. Congress should encourage substantial direct and investment tax credits for
the implementation of all forms of conservation and alternative energy.
Additionally, investments of up to $150,000 per year should be expensed.
35. Action should be taken to immediately remove price and allocation controls
on crude oil and all petroleum products.
WOMEN IN BUSVMSS
36. Private lending institutions should be required to provide equal access
to commercial credit for women in business. The Federal Reserve Board
should establish record keeping requirements for commercial loans to
women which will permit effective monitorinq of performance under the
(11)	 Equal Credit Opportunity Act. The Small Business Administration should
make bank certification available to as many commercial banks and other
lenders as possible and establish targets for increasing the dollar
volume of loans made to minorit y-owned and women-owned businesses, as
one of the critaria for recertification.
3	 The ?resident should initiate by Executive Order and Congress should
enact lecislation establishing :mandatory Soal3 and reporting requirements
for all Federal procurements and procurements resulting from Federal fuids
and ;rants to states, localities and public and private institutions for
small businesses on the basis of 50% for small businesses. The 503 shall
be distributed so that 15% of all procurements shall be targeted for
businesses owned by socially and economically disadvantaged persons
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(i.e., those businesses owned and operated 'my Blacks, Hispanics. Native
Americans. .Asian ?acific .Americans and other racial minorities), and 10%
of all procurement shall be targeted for women-owned businesses as defined
in Executive Order 12138. And, further. that .:on(;ress should Amend the
Small Business Act to provide incenti •,es to Federal prime contractors
for subcontracting with women-owned businesses: proviJed however, that
such an act does not include lomen-owned cusinesses as a v taco rf or
class of socially and economically iisadvantiged small business.
38. The Ssall 3usiness idsunistration inould identify existing public And
private nanagament training nrocrams . evaluate ^ssir effectiveness `or
women entrepreneurs and increase fundinq to :.hose found to Oe ef.sctivs.
39. Evaluate all Federal government employees in posit.ons which 1.apact on
women and minoriziss. particularly loan officers, procurement officers
and :naaagement assistance officers, in part on the Oasis of :.Zeir per-
foraunce on nehalf of women and nunorities.
30. ^he Ssull 3usiness Administration shall establish a bondin g progra• hat
permits --he waiver of bonding requirements for Federal contractors .:no
are small business .Owners. ! pis program shall be available to all small
Jusiness owners who nave been:
1) unable to obtain bondinq from any otner scurce. And
21 care:ied as cou"tent cv the SM.
.;JVERNMENT	 AND ?11PVQWCRC
41. Congress shall sxercias its oversight : •.:nction with the assistance if the
;*neral ACCOUntinq ]ffice, inst-tutine sunset reviews of al. laws. ro=!A tions.
(S)
	
	
and Agencies, to ensure chat ions exceeds _, riginal congressional intent.
Sunset reviews, in an appropriate time frsme snot less than every five years)
should include economic impact analysis and proposed agency budget rsdtct_ons.
leading to re-enactment of each agency ' s enabling leg islation to pat-nit its
continued existence. Or to reduce its size and cost.
^a) Establish A Regulatory Review 3card zomposed of representatives from
_he Executive 3rancn. Zangrsss And small business owners. with
responsibility for impact statements and cost controls.
b) Oongress shall exercise lithe- tram veto over regulations +ttsin s
soec_.:ed rime :nrougn ccngressicna _ )vorsiyht =omr..ittees. a:th
one-iouss floor vote.
42. small business snoulc =e eligl^; : e !Zr racl3t _its revlaW of agency
(12)	 penaltits, and reimbursed for _our- .arts. rsasenable '%tortv '3 'ae3. inc
ill.aces .rim l.:^ili3traC_ 'e 1ct_On. i f iuz:9ssall in civil _._mutes 4,tn
the -ederal ;ovornment, inc.-.idinc :1-S.
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(a) Such costs and fees to come from the operating budget of the agency.
(b) Magistrates will be appointed and be responsible to the judges in
each Federal Judicial Oistrict.
(c) with burden of proof on the agency to defend its action.
33. The Office of management and Budget should be designated the lead agen r^
for both Federal regulations and paperwork of all agencies and programs
,specifically including IRS), with responsibility for forms clearance,
paperwork reduction, simplification and elimination; coordinating
regulations and cost control oversight; requiring agencies to submit to
JAB an econosuc analysis measuring administrative and compliance costs,
particularly for small business, of all proposed regulations and paperwork.
44. All Federal agencies should have the power to implement a tiered system
of regulation. This should include the power to minimize and exempt small
business iron various requlat-ons and reporting requirements as well.
All new regulations should oe designed to take into account the size and
nature of the regulated business. All present regu lations 3hou'-d be reviewed
to see if they are still required.
-3 . ..lien developing rules, 'arms and guidelines, reguiacory agencies must
,consult with small business representatives from affected ii.duscries
and advocates assigned to each agency.
(a) Consult SBA Office of Advocac y and small business trade associations
who should be given sufficient auchoricv and time (40-130 day's
prior to publication of notice of proposed rule-making) co
influence regul.:cors if a proposed rule and/or form would have an
impact on small bas:ness.
(b) Such oroposed rules should reflect less formal administrative
procedures for small business.
(c) Agencies make available timely information and assistance, 4ichin
30 da y s in writing.
ECONOMIC ?C'L:CY .XNC .;V,'-E RNMENT ?RCGRAMS
46. Priority (6): Requ:.re that all eovernment agencies which develo p
 fiscal,
-_netir•;, lecis:at_ve And :egulatc rj ;,clicies,practuces shall submit small
(15)	 ous.ness "economic :mpacz' statements that require the reculat_r • acen':.es
to Lder.t.f %; the intic., pated benefits and to iust.:y the ;oats o: Federal
requlatory requirements to small ousiness. Zn addition. all regulatory
:cl.c.es shall be subject to sunset ;rovtsions to be reviewed evory 5 ,ears
.n artier to insure :hat only cost effecu ve reaulat_cns shall be main-
ta.ne^! And retained in the future.
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37. The Office of Advocacy must me maintained, reinforced and
expanded so that actavit <f be not less than 5% of the SBA salary and
(10)	 expense oudget. The legislative mission of Advocacy mast be cons:derec
the number one priority of SBA and the Office of advocacy. The .ndecend-
ance of that function of the Office of advocacy must be protected so that
it may continue to have the confidence of the small business community.
SBA's Advocacy budget should be devoted to economic _esearcz and analysis,
as well as, small business advocacy. Small business advocates, under the
dlzact super74-31on of the 33A Office of Advocacy, snail be assigned to
CM3 , Federal Reserve Board, Treasury, rnternat_onal trade ?ol:cy Committee
and other requlatorl agencies.
38. The ^.mxger and acquisition ant_-t:,ast laws should be
amended tto (1) inhiba.t monopo _y and conglomerate 1-owth of giant companies,
provided safeguards are built .n to protect the needs of small business,
(2) proha.ba,t dual discilution that adversely affects wnolesalars, distri-
butors dealers. retailers, and franchises: and 3) prevent the termination
or non-renewal of wholesalers, distributors, dealers, retailers and fran-
chisees without good legal cause.
19. The 53A should be directed to =p lement tae Following zhanges:
A. The duties of the .administrator o f tae SBA shall include tae
additional 'unction of c^a=ring a :iew ;:nup, ait:iin the Exec-rive
3rancn, to be .tnown as the "Qconomi ?ola,zy p lanning Committee
for Small Business" to advise the ?res;. :ant of small business
mat-tars. The new :omeuttse shall consist of the _ollowinq:
`uqh lzvel _sore _entac_ves of =a Oepar=ents of Commerce,
Treasury, and Council of 2conomlc advisors.
3. The SBA Bank -_ertification ? -ogram should be expanded so that
the SBA can devote mcre of .ts resources in terms Jf p* :sonnel
and fund=q to small business advocacy.
C. Th* Cffice of advocacy must be maintained, _einforced and
expanded so that activity be not less than :% of the SBA
salary and expense budget. The inde pendence of the f;anct_on
of the Cffice of Advocacv must be protected so that it may
continue to ham _he confidence of the small business community.
Small Business advocates should be assigned to C"!B, the Federal
2eser•;e Board,- a T_easuri :near~ +sat and :s<,^ulator.r ac_enc_es.
under ;eneral ;u_del:.nes from the Cffice of .;dvocacy of :no SBA.
F-	
-	 .k	 50. Small busines s
 : !Dr3se . . tat_on _.. e_onomi:, 3.'ld :eCL` 13 __Jr'• :eC.a' lOn-Taf.^ :c
1	 3nould :e .nc_sasec. -his should include, Jut not :e =est___te_ to _:e
s
.c11Jw.ny ste p s my -:^e ?res1_ent:
1.
k
_eeK the _ Junse: of =e SBA Ad :nlnlst:3tor and =ecresen:ative
3m111 business ixecut:':es in deve:-ping
AcDolnt a a—.a:: ',u'siness 9xeC:a _ve as a 3enlcr advisor Jr
'mh;.:e .^.ou'se _CT.e;t_ ?:__
	 5t3__.	 `
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3. Direct that small business advocates be assigned to the OMB,
FRB, Treasury Department and regulatory agencies, under
general guidelines from the Office of Advocacy at the SBA.
3. Appoint small business persons to all national boards, commis-
sions and advisory committees whose work impacts on small
business.
iN'IrQNA"_CNAL TRACE
51. Congress should broaden the tax deferral o ptions of the Domestic
international Sales Corporation and provide for the development of in
American Trading Company which would automatically qualify as a DISC.
Tax deferral options should include the following additional provisions
for DISCS: 1) allow for deduction of twice the monies exnenced for
particiaatinn in any bona fide overseas trade '_air by a DISC; '-) allow
for the deduction of twice the .amount of areniums paid to Eximbank and
?CIA, as legal 'deductions prior to pa,*-,en.t of DISC taxes; 3) increase
the $100,000 exemption c'-ause to 5500,000; 4) provide for a graduated
tax on "deemed distribution" from 5500,000 for 550 zillion, and a
standard rate of 504 levied on over $50 million; 5) exemot new OISCs
from anv "seemed distribution" requirement for at least zne first
three years Jf :)perat,on; and, o ) provide for the alimination of
existing
 incremental prov_sion of DISC regulations. Congress should
provide within the tax structure an "Exporter's .allowance" or t..x
deduction which would apply in the trade of all icods abroad by
granting in allowance for 75% of the marketin g expenditures incurred
by the exporter.
51. Ex,mbank should establish a special shall business
founding program through cor.'mercial banks. and should =ons_der dis-
counting loans to support international sales and should develop a
:ooperative program with the SEA for pre-export financing.
=3•	 The .Federal government should establish field one-
stop service shoos to include export services of all Federal agencies
-ider the ;uidance of the Department of _om;nerce.
54. The ^resident and Con gress should :onsolidate ender in existing
cabinet level depa-_:lent, a _ui-fied -world _ride adnin,stration. it
would be responsible for all trade _olicy functions of the various
agencies and de partments. Its ob`ect_ve 'could be to ^aximi:e the
_nternati pnal :om.,pet,tive strengt^s of J.3. Small Business nLth
support and ;oafs for minority. women-owned and disadvanta g ed business
and scecifiz orograms develoced to utilize their units ?:, `_C ,^,CIJQLJ31.
educational, cultura_, lancuace and colit-_al exnert_,e.
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55. Cangrsss should provide for support and expand the use of all officially
recogni zed Trace ?airs, -exhibits, and Trade Centers abroad 
.with small
business participation: continue to encourage the Depart-mant of ::ommerce
to increase the promotion of foreign buyer and foreign v_siror ravel to
the :sited States: and develop a program utilizina the cultural, language
and political expertise of all .americans, especiall y
 ethnic ;coups, to
assist in preparing, implementinq and utilizing a sales package for use
in expanding International Trade in all world markets.
EDUCATION, TRAOrNC.-V%M ASSIST.4NCZ
56. a Small 3usiness Educational :'ask Force `.or entrepreneurial educational
training shall be appointed by the President and coordinated by the
office of advocacy. Task "orce members shall tome primarily from small
business to initiate, promote and develop the incantives for damographi-
cally. pro)ectionable, formal, business 3lanninq and oase history-type
zontinuinq education and public awareness (through all media) in small
tusiness. Kandate to the Task Force shall be to _ome •ap with sel_-
liquidat_nq spay for themselves) programs for the bsneiit of small
business. This should be achieved uitnin 1:0 gays. (Prior_ty 3)
he Small 3usiness Administration's management assistance orocrams
should bf stranarthaned and expanded by allocat_nc a ;rsatsr portion of
the agency's :otal resources to reflect an increased impnasis on manage-
--ant assistance rather than the w aditional emphasis on :inancial
assistance.	 ?rlority i)
58. a vational Policy should be established for tine support of entrepreneurial
education and training, continuing education and management assistance,
_rovided by -he public and private sector, as in opportunity 'or every
amer.can :+h0 .rashes to own his or ter small business and should receive
recognition as a priority from the highest levels of government.
(?r_ority 15)
59. Establish "Cne-Shoo Shops" -ender the coordination of SBA for small
business assistance programs utilizing effective :nfcrwation systems
and management assistance programs to ser-a the ;mall ousiness c oCnunit•;
of -he local level, with primary implementation occurinq through _ne
or_vate business sector, existing acencies and exlstinq organizations.
;C. _angrsss should enact '.egislation that would ?rovide tax credits cr
other tax incentives !or-
A. _xrenses incurred to tdUCate small business 7wner3 and
zceratzrs :e:artin y _ he management of zusi:'ess: and
3. =xrentes incurred to zonduc_ _tn=_nulnq education and
training and __ - _v_.'.e gin--he-;oo en _re_rtneurshir
erzer_ence .
A-10
